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THE TEACHING OF ELEMENTARY PHYSICS 


In Science for October 29, 1909, p. 578, 
nine propositions were printed as_ the 
basis for expected discussion at the next 
meeting of the American Association for 
the Advancement of Science. This discus- 
sion occurred on Friday, December 31, 
1909, and, though coming very late in the 
week’s program of the association, was 
well attended. Section B, Physics, and 
Section L, Education, met together for 
this occasion, Vice-president Bauer, of 
Section B, presiding. The previously an- 
nounced speakers came forward in the fol- 
lowing order: Professor Edwin H. Hall, 
Harvard University; Professor John F. 
Woodhull, Teachers College, Columbia 
University; Mr. N. H. Black, Roxbury 
Latin School, Boston; Professor C. R. 
Mann, Chicago University; Professor A. 
G. Webster, Clark University. Several 
others took part in the general debate 
which followed. 

The substance of what I gave in opening 
the discussion was placed before the meet- 
ing in printed form and is reproduced be- 
low under the heading ‘‘Comments on 
Propositions 1-9.’’ The only other formal 
paper was the one read by Professor Wood- 
hull, which was published in full in Sct- 
ENCE, May 13, 1910. The only definite 
proposition looking toward action by the 
meeting in regard to the matter before 
it was made by myself, to the effect that, 
after debate, the meeting should vote 
on the nine propositions which had been 
printed in Scrence, in their original 
form or as they might be amended, 
and should transmit to the National 
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Edueational Association for its considera- 
tion any of these propositions which might 
be approved. Objection was made on the 
ground that many of those present were 
not sufficiently familiar with the propo- 
sitions in question to vote upon them 
at this meeting, and it was suggested as 
an alternative that I should issue a cir- 
cular giving opportunity for the expres- 
sion of individual opinions on the ques- 
tions raised in these propositions. I agreed 
to do this, if names and addresses were left 
with me at the close of the meeting. About 
ninety names were left, and a postal-card 
circular (the contents of which will be 
given later) was sent out accordingly 
about January 10. To this cireular I have 
received sixty replies, which are tabulated 
below. 

In order to put the whole matter clearly 
before the readers of ScreNcE it seems best 
to reprint here the original nine proposi- 
tions, which were made, substantially as 
here given, at Clark University in Sep- 
tember, 1909, and were there approved, as 
a basis for discussion, by a considerable 
number of well-known teachers of phys- 
ies. 

PROPOSITIONS 1-9 
(From Scrence, October 29, 1909) 


1. That, while the amount of academic attain- 
ment in physics which the prospective school 
teacher of this subject should have can not be 
definitely fixed, it may be usefully, if somewhat 
vaguely, indicated as the state of advancement at 
which, if the man were to be a candidate for the 
doctorate, he would naturally begin the special 
research intended for his thesis. 

2. That this preparation should include an ele- 
mentary knowledge of the caleulus and some ac- 
quaintance with the general facts, principles and 
laboratory methods of chemistry. 

3. That school authorities should not be content 
with the appointment of a well-trained and com- 
petent teacher. They should see to it that the 


good teacher has good tools and good conditions 
for his work, a well-appointed laboratory, an 
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equally well-appointed lecture room and relief 
from unnecessary manual labor. 

4. That this relief of the teacher from unneces- 
sary manual labor will require, as a rule, the 
services of a man of all work, sufficiently skilled 
to use well the elementary tools of the mechanic, 
sufficiently permanent in his place to know thor- 
oughly the building in which he works and its 
equipment, sufficiently teachable and willing to 
make him a cheerful helper to the teachers of 
physics and chemistry in whatever assistance they 
may with reason ask of him. 

5. That the school teacher, so trained and so 
equipped, should have all the liberty in the method 
and scope of his teaching which is consistent with 
the general consensus as to good practise, this 
consensus to be reached, in the case of schools 
which have close relations with the colleges, by 
painstaking, sympathetic and persistent efforts 
on the part of all concerned to come to an under- 
standing with each other for the purpose of pro- 
moting their common interest, the best attainable 
instruction in science for the youth of our country. 

6. That the examination by means of which the 
attainments of school pupils are estimated in their 
candidacy for admission to college should include 
a laboratory test. 

7. That colleges which accept but do not require 
physics as a part of the preparation for admission 
should so arrange their elementary teaching of 
physics as to make an important distinction be- 
tween those who have and those who have not 
passed in physics at admission. 

8. That, accordingly, such colleges should main- 
tain a physics course substantially equivalent to 
the physics courses of good secondary schools. 

9. That colleges should require of the schools 
no quantitative treatment of kinetics, or the be- 
havior of matter undergoing acceleration. 


COMMENTS ON PROPOSITIONS 1-9 

(Made by the writer at the joint meeting of 
Sections B and L of the American Association for 
the Advancement of Science, December 31, 1909.) 

1 and 2. The standard here suggested would 
probably require the ordinary college student to 
devote considerably more than half of a four-year 
course to physics, mathematics and chemistry. 
To get his special training without neglecting 
other fields of study too much, he would do well 
to take a graduate year, leading, perhaps, to the 
A.M. degree. 

3 and 4. Teachers are now in danger of neglect- 
ing the lecture table work rather than the labora~ 
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tory work; partly, no doubt, because the former in (4) might be undertaken by “ vocational ” 
is not direetly tested by college entrance examina- _ schools. 


tions. Examiners might well ask an occasional 5. The following table gives the titles of those 
question relating to what the candidate may have laboratory exercises which, according to an in- 
seen in the lecture room. quiry made by circular in November and Decem- 


The training of such assistants as are described ber, 1909, are most generally used by the secondary 


N.E.| M A. | C.W. Neb Cal Total 
Measurement of volume (by scale and by displacement) ............ 59 69 87 90 88 (77 
92 87 85 67 82 (85 
Principle of Archimedes : sinking bodies................0ssescsseeeseeeeees 94 81 93 | 100 | 100 (94 
Specific gravity of heavy Solids ................ sessseeseeeeseeeeeceeeeeeenees 100 | 100 95 95 | 100 (97 
light solids (with 92 87 85 86 | 100 (89 
‘liquids (by filled bottle, by submerged solid)..; 98 94 78 67 76/84 
** liquids (by balancing 82 38 56 57 76 
92 75 89 86 | 100 |89 
The straight lover: 86 56 89 | 100 65 |87 
Center of gravity and weight of a 88 87 64 57 76 
Equilibrium of three parallel forces in one plane........ ....++ sees 59 94 80 86 82 |76 
Parallelogram Of b 92 | 100 96 86 | 100 (95 
Laws of the pendulum......... 53 | 100 91..| 81 82 |78 
Testing a mercury thermometer............. 82 31 60 62 35 
Coefficient of linear expansion. 92 7 80 52 94 
100 | 100 87 81 | 100 (93 
Heat of vaporization of water. ............:.sssseesessseessecssneseneeeesseess 96 81 78 57 88 {82 
Determination of dew point 78 56 73 81 88 |75 
47 63 87 86 | 100 {7 
Images by a plane mirror.............-+- eoprccccecccocsecsceseccesssoessosseess 100 94 93 95 | 100 (96 
Images by COMVEX 86 50 69 90 71 
Images by @ COMCAVE 86 50 75 86 76 
Index of refraction of glass. 100 81 84 62 88 
Focal length of a converging lens.............:ssseesesseeseeeeseeeeeenseeees 96 | 100 85 71 | 94 (89 
Conjugate foci of a converging lens..............:.ssseeseeeeeeeeeseneeeeees 96 94 62 43 82 (75 
Shape and size of a real image formed by a lens. ...............seeseeee: 90 75 67 48 82 |74 
Lines of force near bar magnets (iron filings).............:0+sssseeeeeee 63 81 89 90 | 100 |82 
Lines of force near bar magnets COMPASS 82 87 56 71 76 
Study of asingle-fluid galvanic cell ..............ssecsseereeeeeeeeeeeeeceee 90 | 100 91 95 88 |92 
Study of a two-fluid galvanic cell............:0+ssesssseeeeeeeeeeeeeeeeaeeeees 88 81 71 67 65 |76 
Magnetic effect of an electric current. ............:s-sseeeeeeeeeeeeeeee seees 37 50 76 67 | 100 |63 
Resistance of wires by substitution (various lengths).................+. 71 44 51 48 82 (60 
Resistance by a Wheatstone bridge............-::ssesscseseeeseseeeeeeeeenes 84 69 71 62 71 {73 
The 35 75 67 95 76 |63 
4 45 81 65 90 88 (66 
Uniformly accelerated motion (N. 24 13 33 48 71 |34 68 
é Laws of By) 24 6 44 43 47 34} 
Wave length of sound (N. Y. 12 | 63 53 | 62 71 |44) 
31 | 13 | 31 | 29 | 24 
Use of Rumford photometer 45 44 16 19 41 
_ “Bunsen 39 44 51 43 65 a7} 
4 Lines of force about a straight conductor (N. Y..).....+--sssesseeeeeers 43 50 53 57 94 [54 103 
| Lines of force about a galvanoscope (H. ).........:::s::seeeeneeeeeeeeeees 78 19 29 43 71 |49 
* Arrangement of cells for strongest current...........-ccscseeeeeseeeeeeees 29 56 56 71 82 73 \ 98 
Battery resistance and combination of ‘cells (H. )........-.ssseeeseeeeees 59 31 38 33 53 45 
The electric telegraph (N. Y. )............sssssseesessececeeseeeesteeeeeeeeens 22 56 49 71 65 (46 \ 91 
elegraphic sounder and key (H.)..........::::ssesesseeeeseeeeeeeeeeeeeeees 39 19 44 67 65 45 
41 38 64 81 88 \ 
Study of an electromotor (N. Y.) ......:sscccssssssseeeeseeeeeeeeeeeeeeeeees 12 19 18 29 24 /18 
Coil of wire moving in magnetic field (N. Y.).....::-sssesseceeesereees 12 38 42 48 35 [32 } 86 
¥v Study of induced currents (C. E. B.).......::::sssseeeseeeseneeeseneennees 37 25 71 71 59 [54 
The dynamo 35 0 40 48 71 |39 \ 66 
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schools of this country in preparing youths for 
college. The replies tabulated were 158 in all, 
49 from New England, 16 from the Middle Atlan- 
tic States, 55 from the Central West, 21 from 
Nebraska and 17 from California. The numbers 
given in this table are per cents., showing what 
portion of the tabulated replies reported the exer- 
cises opposite which these numbers are placed. 

No exercise is named in the first part of the 
table, which was reported by less than 60 per cent. 
of the total number of replies tabulated. But in 
the second part of the table a number of pairs of 
exercises are named, in each of which pairs one 
exercise may be regarded as a mere variant of 
the other, the added per cent. for each pair being 
greater than 60, though no one of these exercises 
alone was reported by 60 per cent. of the total 
number of replies. 

(C. E. B.) refers to the revised list of the Col- 
lege Entrance Board, (H.) to the Harvard list 
and (N. Y.) to the syllabus of the regents of New 
York State. 

6. Such a test has been found entirely prac- 
ticable at Harvard, where it has been used for 
many years. Teachers who are familiar with its 
workings seem to be, as a rule if not unanimously, 
strongly in favor of it. 

7 and 8. College teachers are apt to conclude, 
from the fact that boys a year or two from the 
schools often appear ignorant of elementary laws 
and facts in physies, that the school teaching in 
this subject is of little value and should be dis- 
regarded. But how do the results of the college 
teacher’s own efforts on these same boys appear 
when tested a year or two later by an unsym- 
pathetic examiner? 

It is not to be éxpected that the college course 
referred to in (8) would be exactly like a school 
course. It might, for example, have a somewhat 
fuller treatment of kinetics than the schools would 
find advisable, though college teachers find it diffi- 
cult to put the ideas of accelerating force, dynes, 
poundals, ergs, foot poundals, ete., into perma- 
ment and useful form in the minds of their stu- 
dents in a one-year general course of physics. 

9. As an alternative for the complete ignoring 
of kinetics, colleges might, while requiring noth- 
ing about “absolute units” of force or energy, 
encourage the schools to do as follows: 

Give the “laws of falling bodies,” v—gt, 
s=jgt?, as facts shown by observa- 
tion, and with lecture-room experiments and the 
simplest problems illustrate these laws. 

Teach the application of the same laws to 
rising bodies, as justified by observation, using 
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still the simplest cases, avoiding, for example, 
instances in which s is the distance of an uncom- 
pleted ascent. 

Define work and energy in gravitation units 
only and make the pupil familiar with the 
formulas, 
work of raising a mass m to a height s = ms, 
work a mass m can do in descending a distance 

s= ms, 
or potential energy of mass m at height s=ms. 

Then show that a mass m, starting upward with 
a velocity v, which will carry it to a height 
8= (v?+ 2g), thus doing an amount of work = 
ms = (mv* + 2g), is properly said to have at the 
start an amount of energy = (mv* +29), which 
energy is called kinetic. 


POSTAL-CARD CIRCULAR OF JANUARY 10, 1910 


1 am sending cards to those who, at my request, 
left their names for me after the joint meeting 
of Sections B and L of the A. A. A. 8S. in Boston, 
December 21, 1909. 

I beg that you will indicate, on the return part 
of this card, your opinion concerning each of the 
nine propositions which were formally before that 
meeting (and which had been printed in ScrENCE 
for October 29, 1909, p. 578) by crossing out the 
word not in the case of each proposition that you 
approve and leaving it standing in the case of 
each proposition that you do not approve, with 
whatever changes in the words following the 
numerals may be necessary in any case. 

Will you please write me any suggestions which 
you have to make that are not covered by the 
propositions in question? 

1 wish to publish the replies in substance. 


FOR REPLY 
I am 

not in favor of (1), with (without) the suggestion 
of A.M. degree ; 

no “ (2); 

not“ “ “ (4), with the suggestion of “ voca- 
tional” training for the as- 
sistant; 

not “ “ “ (6), if any examination is main- 
tained; 

not “ “ “ (7); 

not “ “ “ (8), with the understanding that the 
college course need not be the 
duplicate of a school course; 

not “ “ “ (9), as originally written; 

not “ “ © (9), in the alternative form, encour- 
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aging schools to teach the “ laws of falling bodies ” 
in their simplest form and so [go on] to the 
formula K, E.= mv? + 2g, but with no recogni- 
tion, in admission requirements or examinations, 
of “absolute” units of force or energy or of the 
formula f=m X a. 


TABULATION OF REPLIES! TO CIRCULARS 


In the following tabulation the sign — 
indicates approval of the original propo- 
sition in question without the suggestion 
which is attached to it in the postal-card 
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circulars. The sign + indicates approval 
of the proposition in question with the 
suggestion which is attached to it in the 
same circulars. A numeral put with 
either of these signs refers to a foot-note in 
which some comment by the individual 
replying is given or indicated. Absence of 
any sign indicates lack of approval of the 
proposition in question. 

In the class of College Teachers are in- 
eluded a number of men who are no longer 
teaching, being now members of govern- 
ment bureaus. 


Propositions 
Approvals by College Teachers 

' 1 2 3 4 5 6 7 8 9 
C. A. Butman, Clark Coll., Worcester, Mass.) — — + 
W. G. Cady, Wesleyan + =m + 
L. L. Campbell, Simmons Coll., Boston...... — + + 
J. G. Coffin, C. C. N. Y., New York City...| + + + 
Grace C. Davis, Wellesley + one + | 4 
H. N. Davis, Harvard — + + —? | + 
H. G. Dorsey, Cornell + + + — 4. 
C. K. Edmunds, Canton Christian Coll....... — + 42 | + 
C. F. Emerson, Dartmouth Coll................ + + | 
W. G. Fisher, Cornell + + +4. 
W. S. Franklin, Lehigh Univ................... — + +. 4+ 4% 
H. G. Gale, Univ. of o + _ an 
C. M. Gordon, Lafayette Coll. ................+. + + | 4+ 38 
K. E. Guthe, Univ. of Michigan............... a — _ + — + — +. 
E. A. Harrington, Williams Coll............... + — + 4. 
J. E. Hayford, Northwestern Univ............. in Pd 4% 
J. C. Hubbard, Clark + — — + + 
G. F. Hull, Dartmouth + 235 4+ 
W. J. Humphreys, U. S. Weather Bureau... — + 487} 4+ 4. 
J. E. Kershner, Franklin & Marshall Coll.... —** | — + + 
Elizabeth R. Laird, Mt. Holyoke Coll......... o; — + 
W. F. Magie, Princeton Univ. -- al 
W. E. McElfresh, Williams Coll................ + + + 
F. W. McNair, Mich. Coll. Mines......... + + +e 
C. R. Mann, Univ. of +46 “6 269 | +50 
A. A. Michelson, Univ. of C + — — + oe 
W. A. Mitchell, ’ Soochow Univ., China..... + — — 4 +s2 | +858 
A. de F. Palmer, Brown + +55 
R. A. Porter, Syracuse + — — + — + + 
E. B. Rosa, Bureau of + + + 
F. A. Saunders, Syracuse —% |) — + + 
F. Slate, Univ. of + — — + +60 
M. H. Walbridge, Rand. Ma. Coll...........-. + — +4 
F. A. Waterman, Smith + + + 
A. G. Webster, Clark + + — + + + 
W. R. Whitehouse, Bates 2) — — — — 
J. F. Woodhull, Teachers Coll., New York.) + — — + + 

be found 


*I have studied these replies with care and hope, without being sure, that no errors will 


in the details of the tabulation. 
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Approvals by School Teachers 


to 


1 
F. C. Adams, H. 8., Boston ........< 
C. H. Andrews, S. H. 8., Worcester, Mass.) — 
N. H. Black, Rox. L. 8., Boston 
C. Boylston, H. S., Milton, Mass. ..........+... — 
P. S. Brayton, H. S., Medford, Mass.......... — 


Louise Brown, Dana Hall, Wellesley, Mass.| +-* 
W. C. Campbell, H. S., New Rochelle, N. Y.| — 
C. E. Dickerson, Mt. Hermon School, Mass.| —*® 
Harriet V. Elliott, H. 8., Dorchester, Mass.; — 


F. M. Gilley, H. S., Chelsea, Mass............. — 
F. M. Greenlaw, R. H. 8., Newport, R. L....). + 
C. M. Hall, C. H. 8., Springfield, Mass...... — 
Laura M. Lundin, Wheaton Sem., Mass. ...| +” 
F. R. Miller, E. H. S., Boston, Mass......... 

J. C. Packard, H. 8., Brookline, Mass ........ —b 


I. O. Palmer, H. S., Newtonville, Mass. ..... 
Roswell Parish, M. A. H. S., Boston, Mass.| +- 
P. E. Sabine, Wor. Acad., Worcester, Mass.| +- 
Helen F. Tiedick, Student in Teachers Col-| — 

lege, formerly at Rob. Sem., Exeter, N. H. 
C. A. Washburn, H. 8., Framingham, Mass.| — 


Propositions 
3 t 5 6 7 8 9 
j— | +] 2 
— | +/+ 
| | +] 4 
|} + | +] + 


NOTES REFERRED TO BY NUMBERS IN THE 
TABULATION OF REPLIES 

1. Crosses out no before recognition and puts 
possibly after f—=m X a. 

2. “ For large schools.” 

3. “I think that teachers of physics need a 
knowledge of the elements of all the sciences in 
addition to the attainment in physics suggested 
in the report. A knowledge of English seems to 
me also essential.” 

4. “I like the idea of a laboratory test. I 
always give one myself in my classes.” “ It seems 
to me that an elementary course in physics should 
aim to give a student the power to understand 
the numerous applications of the principles of 
physics in his world. A list of such applications 
might be more useful to a young teacher than a 
list of the laboratory exercises he should have 
done.” 

5. “ Men from technical schools or with such 
training in accuracy at least as these give.” 

6. “ Well-paid boy of school.” 

7. “ While favoring a mechanical assistant, I 
doubt very strongly the possibility of securing 
such an assistant for public high schools. An 
advanced or post-graduate pupil is frequently em- 
ployed afternoons at a moderate wage and is very 
helpful.” 

8. “I should favor further reduction in the en- 
trance requirement. While it is difficult to make 
any suggestion for omission, the time devoted to 
optics might possibly be reduced and in my 


opinion the subject of thermodynamics should be 
excluded.” 

9. “The candidate, in my opinion, should have 
a year of shop experience or some work where he 
actually applies principles of physics. It seems 
to me this would make him more valuable for 
high-school work than an additional degree, repre- 
senting work in pure physics at some college, 
perhaps.” 

10. “ The assistant may well be a senior boy in 
the high school who has been through the courses 
in elementary physics or chemistry. We have 
found such boys very efficient and they can easily 
be taught to make many simple devices, if the 
teacher has had a shop experience so he can direct 
them. Such a boy can be hired here for ten cents 
an hour.” 

1l. “The teacher should not be influenced by 
the necessity for getting the pupils when they can 
pass a college entrance examination to the extent 
of making all the class prepare for college when 
only a few will have the chance to go. He might 
well teach a kind of physics that would be more 
directly applicable to the locality where the stu- 
dents will have to work when they leave school, 
and in this sense, perhaps, the physics ought to 
be applied physics, with special emphasis on the 
local industries.” 

12. “ Except for graduates of technical schools.” 

13. “ Found in my three years of college teach- 
ing that no ‘important distinction’ could be 
made” [between those who had and those who 
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had not passed an examination in physics at ad- 
mission]. 

This remark led me to write Miss Lun- 
din, asking a number of questions concern- 
ing the experience on which her observa- 
tion was based. I give here a number of 
quotations from her reply to these new 


questions : 

“Those who had taken physics the last year in 
high school did seem to retain something of their 
previous work; however, after a very few lectures 
and recitations these girls no longer objected to 
having to ‘repeat’ the subject, and their work 
was not noticeably better than the average.” 
“There was no entrance examination conducted 
by the college. The college board examinations 
were at most taken by a very few students, as I 
saw but two laboratory note-books presented in 
the three years.” “I should expect the college 
board examinations to be a fairly effective sieve 
and should expect students passing such or sim- 
ilar examinations to be able to take a more diffi- 
cult course than those who had not passed or who 
had not studied the subject. At the same time, 
it is generally true that, where a board examina- 
tion may be taken for entrance to college, a certi- 
ficate will be accepted, and herein lies the diffi- 
culty of determining the fitness of the student for 
more advanced work. I have students who hold 
certificates in physics and mathematics from other 
schools, public and private, who fail to get, even 
on repeating the work, a recommendation to take 
the board examinations.” 

14. “As referring to chemistry but not cal- 
culus,” 

15, “ Extra course to be pursued at a technical 
or industrial or normal school or in a shop.” 

16. “ Yes, on ‘originals’ with printed direc- 
tions.” 

17. “I think the ‘preparation’ ought to in- 
clude such training that the teacher is able to do 
a good piece of work in the carpenter’s shop and 
especially the machine shop—if he can blow a 
little glass so much the better. He should also 
know, by virtue of teaching given in the univer- 
sity, the source of supply, cost and method of 
importing the lecture and laboratory apparatus 
suitable for his work in secondary-school teach- 
ing.” 

18. “T agree perfectly with your statement, but 
the teacher ought to spend some necessary ‘ man- 
ual labor’ in shop in directing his amanuensis 
and in some cases helping to build apparatus.” 
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19. “It is quite probable that the helper will 
need more skill, a wider range of shop training 
and a greater acquaintance with the principles 
of science than the present-day vocational schools 
will give. 

“If we can get a school where boys are as well 
trained as they are in the school for instrument 
makers at the University of Leyden, we'll be all 
right.” 

20. “ Year of general practise work.” 

21. “ Where possible; but this is impracticable 
in the great majority of schools.” 

22. “Until text-book makers give the subject 
simple but adequate treatment.” 

24. “J find myself in hearty agreement with all 
your nine propositions save only the last three.” 

“ Twenty years’ experience with students coming 
from .. . high schools to the university has 
taught me that the student who comes into our 
course in general physics without any previous 
study of the subject does quite as good work as 
the student who comes to us after having already 
studied the subject in the high school. 

“The fact appears to be that general physics, 
as presented by university instructors, is a subject 
very different from that which is presented by the 
high school instructor. The university presents 
the subject as a connected whole, as a single great 
body of truth. The student here, for the first 
time, meets a philosophical connection between 
the different parts of the subject. 

“In the high school, as a matter of fact, the 
subject is presented as a number of different sub- 
jects, each subject having one chapter devoted to 
it. The result is that when these two groups of 
students come to college (namely, those who have 
and those who have not studied physics) each 
finds sufficient new material for thought and work 
in the university course in general elementary 
physics. 

“As to your proposition 9, I have the feeling 
that the science of physics began when Galileo, in 
his ‘ Dialogues’ (1638), after carefully defining 
what is meant by uniform velocity and uniform 
acceleration, introduced the idea of force to de- 
scribe the behavior of a body whose momentum is 
changing from any cause whatsoever. Feeling as 
I do, that this is the central idea about which 
modern physics has been built up and that the 
idea of momentum and change of momentum is 
essentially simple, and feeling that every boy, of 
even ten years of age, is loaded to the muzzle 
with practical illustrations, I find it very difficult 
to think a high-school teacher should not make 
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some effort to help the boy towards a clear and 
simple apprehension of this great group of facts, 
namely, accelerated motions.” 

25. “But am not in favor of examination at 
all.” 

26. “ But think every college should require 
some physics for entrance.” 

27. “We have given credits for admission to 
college in physics for a great many years, but have 
made no difference in the course pursued in col- 
lege between the course for those men who present 
physics and for those who do not present physics; 
this seems to me wrong, yet the difference in 
preparation which students have had in physics 
in the preparatory school would almost necessitate 
this plan. 

* I hope your efforts will make the requirements 
very definite and that the students presenting 
physics for admission to college may take a dif- 
ferent course in college from that taken by those 
who begin the subject. We accept chemistry for 
admission, but require such students to take our 
second course in chemistry at the first and it 
ought to be the same with physics and biology.” 

28. “I enclose the postal marked as you re- 
quested except in the alternative form of the ninth 
question, about which I do not feel positive. I 
should wish to leave that entirely to the judgment 
of the secondary-school teacher. I certainly would 
not require for admission to college any examina- 
tion of absolute units of force or energy.” 

29. Crosses out not before both of the alterna- 
tives (9). 

30. “ Depends entirely on grade of school.” 

31. “1 doubt the practicability.” 

32. “ Not easy to arrange in a small or medium- 
sized college.” 

33. “ Think the last formulas should be taught 
in connection with experiments in which accelera- 
tion is more readily observed and appreciated than 
in the case of falling bodies.” 

34. Crosses out or of the formula f—=m X a. 

35. “ There should be coordination and there- 
fore a rather definite course.” 

36. “ Though we have not done it, except in 
laboratory work, we expect to comply with No. 7 
in a year or so.” 

37. “ Opposed to formal written entrance exam- 
inations of all kinds.” 

38. “If practicable.” 

39. “ This, I fear, is somewhat indefinite out- 
side of the large universities. Why not say a 
requirement equal to A.M. with physics as special 
for A.M.?” 

40. “I should be glad to vote for it, if I thought 
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it capable of practical realization; but it seems to 
me that it would be of more practical benefit to 
place the standard of preparation for the average 
good high school at something that would require 
about fifty semester hours’ college work in phys- 
ics, mathematics and chemistry. In the same way 
proposition 4 would be desirable if realizable.” 

41. “I want to explain my votes on 6, 7, 8 by 
saying that in my opinion the propositions ignore 
the fact that the student undergoes a considerable 
mental development in the later years of his 
school life and his early years at college. A phys- 
ies course in college ‘substantially equivalent, 
ete., would be too childish for him—even if it 
covered exactly the same topics. The plane of the 
teaching—the philosophic attitude of the teacher 
—ought to be more advanced. So I oppose 8. 
Similarly for 7, I do not believe that the best 
school course does for the student what his first 
college course should do, even if it covers exactly 
the same topics, and so I oppose 7. 

* As to 6, I think laboratory work, while essen- 
tial in making physicists, not essential in giving 
students the knowledge of scientific methods and 
ideals. I should let a student offer laboratory 
work if he thinks he can show his knowledge of 
physics better in that way. 

“As to 9, I simply should leave each teacher 
his liberty, without forbidding him to teach 
f=ma, and I should sanction a question on 
such matters in the entrance papers, if the exam- 
iner used sense and discretion in marking.” 

42. Crosses out all following 2g in the state. 
ment following the second (9) and writes: “Am 
much opposed to the omission of subject of force 
and acceleration. Many boys who need in after 
life a clear conception of the relation between the 
two never get to college.” 

43. “As to No. 1, I do not think that more of 
the present sort of college training in physics is 
what the teachers need. They must know their 
subject, of course; but they must also know some- 
thing about the school problems they are going to 
have to face, and must have some appreciation of 
the needs and mental habits of high school pupils.” 

44. “ Hence to No. 2 I would say that a knowl- 
edge of the calculus does not seem to me as impor- 
tant as a knowledge of the ways of children’s 
minds. The history of science and the philosophy 
of it are, it seems to me, more needed than mere 
technique. Works like Poincaré’s ‘Science and 
Hypothesis’ should be studied.” 

45. “With No. 3 and No. 4 I have no quarrel. 
These are self-evident. They, however, mean little. 
What is meant by ‘well-trained and competent 
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teacher?’ Well-trained in what line?” “ Where 
is the proposed assistant to get the ‘ vocational’ 
training suggested in the post card? We find it 
very difficult to get this type of man even for the 
university, where we can offer a better place than 
ean a high school.” 

46. “ With (5) I can not agree at all, because 
of the restrictive clause ‘ consistent with the gen- 
eral consensus of good practise.’” ‘ High schools 
must serve their communities efficiently, and eol- 
leges must take their product and do their best 
with it. Useful cooperation between the high 
school and the college is possible only when the 
college men take this view—the high-school men 
already have it.” 

47. “Since we have outgrown these [entrance 
examinations] out here, the question has no sig- 
nificance in the west.” 

48. “To No. 7 I vote yes without comment 
(mirabile dictu!).” 

49. “ To No. 8 I say we have not enough data 
yet to answer one way or the other. We have 
been giving a course here exactly like a high 
school course for six or seven years. The number 
who have taken it has dwindled from about 60 to 
13. This seems to show that the course is not 
wanted in that form. We shall probably change 
the arrangement next year and try something 
else.” 

50. “ With (9) you know I am in complete 
agreement. In fact the proposition seems to me 
to contain the meat of the whole set. We have 
data enough to demonstrate that this conclusion 
is perfectly sound and helpful. Your suggestion 
on the card and your comments as to the method 
of treating kinetic energy is the method which I 
have been using with good success for the past 
three years. It is pragmatically true; i. e., it 
works. So I heartily commend your proposition 9 
in either form or in both forms.” 

51. “But would not accept the list in your 
comments as a true consensus.” 

52. Puts must for need. 

53. Crosses out all after in their simplest form. 

54. “ This might be less restrictive.” 

55. Puts w instead of m in the formula and 
crosses out or of the formula f—=m X a. 

56. “ As an ideal to hope for in this state.” 

57. “ Not in New York state.” 

58. “I do not differ from you in the main sense 
of your question [No. 1]; I feel strongly the need 
in a teacher of ‘mastery.’ My ‘not’ involves 
rather a criticism of the standard of comparison. 
My assent to No. 2 is then hearty, because I want 
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broad horizon in the teacher; ditto to Nos. 3, 4 
and 5.” 

59. “ As regards (6) there is perhaps real di- 
vergence. Without writing a disquisition, 1 put 
(to myself) a dilemma: (a@) the experiment of 
the examination repeats (essentially) one of the 
school course; or (6) it is new. Against (a) I 
object that repetition brings no adequate benefit 
and is no real test. Against (0) I have to say 
that strangeness, unfamiliarity with spaces, ap- 
paratus, persons cripples the candidate.” 

60. “I stand in the matter of (9) firmly in 
my adherence to the alternative. Also, I see every 
reason to follow the plan of bringing in ‘ dynam- 
ics’ in two instalments.” 

61. “ With regard to the teaching of kinetics I 
do not quite share your pessimism, as I believe it 
can be done, but only by the very good teacher. 
I feel that it is a pity to argue so much about 
the dyne and erg. I would teach them, and give 
credit to those who can do them well, but not 
make this a sine qua non.” 

62. “ The propositions which you present can in 
the nature of the case relate to only about 5 per 
cent. of the high schools of the country—the 
largest but not necessarily the best schools. 

“ Regarding Nos. 1 and 2: Graduate courses are 
to be commended, but courses in education are 
quite as important as those in physics for the 
teacher of physics. Both should count toward his 
master’s degree, but if he must sacrifice either in 
his graduate work, let pure physics give way. 
The undergraduate four years shall not be so 
largely devoted to physical science and mathe- 
matics as you propose.” 

63. “ Not in favor of No. 6 as it has been con- 
ducted.” 


SUMMARY OF CATEGORICAL REPLIES 


— =approval of proposition in first form. 

+ =approval of proposition as modified by 
myself. 

xX =approval of proposition as modified by 
my correspondent. 


DISCUSSION 


Examination of the preceding summary 
shows that each of the nine propositions is 
approved in a majority of the replies, 
either in its original form or as it has been 
modified by myself or by my correspond- 
ents. Nevertheless, the reception of the 
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Favorable 
(1) School...| 9 5|5/ 19 1 
College...; 12 | 22} 36 4 
(2) J School oi 2; 20 0 
College...) 36 1 | 37 3 
(3) School ...| 20 20 0 
College...| 39 1| 40 0 
(4) School ... 14 6); 20 0 
Coliege..., 4) | 39 1 
(5) School ...| 18 2; 20 0 
College...| 36 2) 38 1 1 
(6) School eee 1 15 1 17 3 
College... 27 13 
(7) f School eee 18 18 2 
\ College...| 30 4| 34 5 1 
(8) School .... 18 18 2 
College....| 1 | 28 1 | 30 8 2 
(9) School...) 11 16 3 1 
College... 18 | 5 | 27 12 1 


various propositions has been notably dif- 
ferent, and accordingly it seems well to 
discuss separately, for the most part, the 
treatment of each. 

One general explanation, or admission, 
however, may as well be made here once 
for all. There is doubtless much truth in 
the statement of Professor Woodhull (note 
62) that the propositions in question can, 
‘‘in the nature of the ecase,’’ relate to a 
small proportion only of the high schools 
of the country. I may even go farther 
with Professor Woodhull and admit that 
the larger and financially stronger schools, 
for which especially these propositions are 
intended, are ‘‘not necessarily the best 
schools.’’ A small town high school, as 
compared with a large city school, is likely 
to show the advantages and the disadvan- 
tages which country institutions in general 
show in comparison with city institutions. 
The city must, in order not to be entirely 
worsted in the trial of merits, make the 
most of such advantages as are possible to 
it, and one of these is the service of teach- 
ers, more thoroughly trained and better 
equipped teachers than the country town 
ean afford. Suggestions for the improve- 
ment of teaching in large schools expressly 
should not be regarded—they are certainly 
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not in the present case intended—as in- 
jurious to or unfriendly to, or even un- 
sympathetic with, the small schools. It 
will hardly be possible to improve the 
conditions and methods of teaching in 
large schools without seeing the good in- 
fluence of the changes extended automat- 
ically to the small schools. 

The present discussion is frankly, and 
has been from the start, on the ground of 
the relations of schools and colleges, and 
it is, indeed, ‘‘in the nature of the case”’ 
that large schools should have closer rela- 
tions to the colleges than small schools 
have. 

This must be my answer to most of the 
criticisms which intimate or declare that 
the first two or three of the nine proposi- 
tions are impracticable. 

Proposition 1.—This calls for an amount 
of academic training in physics much 
greater than most of those who are now 
teaching physics in schools ever had. Ap- 
proval of this is very general among the 
school teachers as well as among the col- 
lege teachers; but whereas the college 
teachers, as a rule, favor the suggestion of 
the A.M. standard, the school teachers, as 
a rule, object to it. A number (see notes 
9, 15, 20), who apparently approve 
strongly of increased preparation, propose 
something different from that which the 
A.M. suggests. They would have shop- 
work, technical school work, or ‘‘general 
practise,’ for example. I have no quarrel 
with these propositions. They would cer- 
tainly give good preparation for teaching. 
No beginners in this profession can be ex- 
pected to have all the useful equipment 
that he will have a few years later. If he 
is distinctly strong on either the theoret- 
ical or the practical side, he ean work up 
the other, with much labor, no doubt, but 
without overburdening labor, while teach- 
ing. But if he is not strong on either 
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side at the beginning, things must go 
badly, and though he may in time, by 
reason of native force and toughness of 
constitution, become a good teacher, he 
must suffer, and his pupils must suffer, 
during his novitiate. 

On a somewhat different footing are the 
suggestions made by Professor Mann, of 
Chicago (note 43), and Professor Wood- 
hull, of Teachers College (note 62), who 
advise studying ‘‘the needs and mental 
habits ef high-school pupils,’’ or taking 
‘‘eourses in education,’’ rather than get- 
ting more knowledge of the theory or the 
practise of physics. This raises a familiar 
question, which it would be useless to dis- 
euss here. There is but little in the re- 
plies received from others, whether in 
school or college, to indicate opinions sim- 
ilar to those here expressed by Professor 
Mann and Professor Woodhull. I sup- 
pose, however, that among school superin- 
tendents and principals they would find 
a good deal of support. It seems likely 
that, in the long run, this question will be 
practically settled by finding whether 
those who profess physics or those who 
profess the child mind produce the best 
books or devise the best courses for school 
use. Meanwhile it is not quite safe for 
either party to despise altogether the rep- 
resentations and arguments of the other. 

Proposition 2.—This proposition, with 
its call for an elementary knowledge of 
the caleulus as well as some acquaintance 
with chemistry, is very generally ap- 
proved in the replies, whether from 
school or from college. Note 14, from a 
school teacher, rules out the calculus; note 
30 (college) makes the requirement de- 
pend ‘‘entirely on grade of school’’; note 
43 (college) prefers to the caleulus ‘‘the 
ways of children’s minds’’; note 56 (col- 
lege) refers to it, not very confidently, as 
‘“‘an ideal to hope for in this state [New 


York].’’ Only two, Professors Mann and 
Woodhull, are flatly opposed to the whole 
proposition. 

Proposition 3.—Nobody rejects (3), a 
fact that makes me a little uneasy about 
it. Indeed, one or two replies intimate 
that (3) doesn’t amount to much. To me 
it means a good deal. I am convinced that 
American schools, while in advance of 
German schools in laboratory equipment 
and methods, are very much behind Ger- 
man schools in the lecture-room treatment 
of physics, in which most of the qualita- 
tive aspects and the applications of the 
science are best shown. Moreover, I be- 
lieve that we shall not see this very im- 
portant side of our teaching properly de- 
veloped so long as the manual labor 
required in the handling and eare of 
apparatus must be done wholly or mainly 
by the teacher, heavily burdened, as he 
usually is, with other work. 

Very much of the criticism now directed 
against the kind of physics teaching that 
college influence has fostered in schools 


would disappear, if school teachers found | 


time and strength really to follow the 
suggestions given them from college as to 
the lecture-room treatment of the subject. 

Proposition 4.—This ealls for and de- 
seribes a ‘‘man of all work’’ fit to give the 
kind of assistance needed to afford the 
‘relief from unnecessary manual labor’’ 
asked for in (3). This proposition, in its 
general aspect, is naturally a welcome one 
to all teachers; but some think that the 
individual pictured in (5) is too good to 
be true. Some school teachers (notes 6, 7, 
10) suggest, as an attainable reality more 
or less remotely resembling this ideal, ‘‘a 
well paid boy of school,’’ ‘fan advanced or 
post-graduate pupil,’’ ‘‘a senior boy in the 
high school who has been through the 
courses in elementary physics and chem- 
istry’’ and who ‘‘can be hired here for ten 
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cents an hour.’’ The practise of employ- 
ing school pupils in this way is, I think, 
rather a common one in large schools, and 
evidently it is very good, so far as it goes. 
The great objection to it is the lack of 
permanency in the helper’s tenure, which 
must devolve upon the teacher the painful 
labor of breaking in a new assistant every 
year or two, and must, in general, prevent 
the temporary incumbent from acquiring 
any great amount of skill and responsibil- 
ity in his work. One school teacher of 
much experience (note 19) fears that the 
present-day ‘‘vocational schools’’ will not 
be able to give the training needed and 
speaks with enthusiasm of the boys who 
are taught in ‘‘the school for instrument 
makers at the University of Leyden.’’ 
But is it not possible that the people who 
are, in this country, just beginning to 
grapple with the voeational-school problem 
will welcome the suggestion here made, to 
give a varied course of training with tools, 
with some theoretical instruction also, 
qualifying the pupil to be, not a first-class 
carpenter, a first class plumber, or a 
highly skilled electrician, but a good jack- 
at-all-trades, a character who may at last 
come into his own and be recognized and 
respected for what he is, a most useful in- 
dividual, in the right place. 

Proposition 5—QOnly one, Professor 
Mann, entirely rejects this proposition, 
though two or three (notes 8, 11, 43) 
qualify it somewhat, and Professor Hull, 
of Dartmouth, declares himself in doubt, 
with the remark (note 35), ‘‘there should 
be coordination and therefore a rather 
definite course.’’ Professor Mitchell, of 
Soochow University, China, approves the 
general proposition. ‘‘But would not ac- 
cept the list in your [my] comments as a 
true consensus.’’ 

The remark of Professor Mitchell 
prompts me to explain that I did not offer 
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the list he mentions, which is given earlier 
in this paper, as representing a final, or 
even a strictly ascertained present, con- 
sensus. I offered it as evidence tending to 
show college men, many of whom have 
been very skeptical as to the seriousness 
and value of the school study of physics, 
that work deserving their respectful con- 
sideration is now done in this science in 
many of the schools of this country. For 
this purpose it seems to me important and, 
though I am not personally quite satisfied 
with the list just as it now stands, I do not 
think it best to discuss its details in this 
paper, except as I may have to speak of 
them in connection with proposition 9. 

Professor Mann, who, as I have already 
said, alone rejects (5) outright says (note 
46), ‘‘High Schools must serve their com- 
munities efficiently, and colleges must take 
their product and do their best with it,”’ 
ete. This somewhat harsh profession of 
humility on the part of a college man is in 
accordance with occasional declarations of 
school men, not usually, I think, teachers 
of physies, but more often principals of 
schools. 

But just what is meant by the phrase 
‘“‘serve their communities efficiently’’? 
One might suppose that school teachers 
when left to themselves, without interfer- 
ence from the colleges, know just what 
their pupils ought to have and that the 
pupils gladly accept what the teachers or 
the principals offer. One might suppose, 
though I do not think Professor Mann in- 
tended to imply this, that schools left to 
themselves soon establish a _ satisfactory 
definite course of study, or at most one or 
two fairly definite and satisfactory courses. 
Probably this is done in some cases, per- 
haps in many cases. But I remember be- 
ing told some years ago by the principal of 
an ‘‘English high school’’ not far from 
Boston that his pupils had almost unre- 
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stricted freedom of election of studies, and 
that it took him a long time (all summer, 
I believe was his phrase) to arrange his 
school program for a coming year. I have 
lately read the following statement from 
one who has very recently been looking 
over a great mass of material relating to 
schools. ‘‘The larger high schools run an 
entirely distinct course of four years for 
these pupils who intend to go to college, 
and other courses—sometimes as many as 
eight others—for those who do not plan to 
enter college.’’ 

Must we, then, admit that, while differ- 
ent interests in one community require as 
many as eight different courses of study 
in the high school, any one of these eight 
courses of study ought to be regarded as 
fitting a boy for college? 

I still hope that we shall be able to 
frame a course of school physics which 
will be sound in theory and apt for daily 
use, good preparation for college study 
and good equipment for the active-minded 
boy whose academic career ends with his 
high-school training. 

Proposition 6.—A large majority of the 
replies, whether from schools or from col- 
leges, favor a laboratory test as a part of 
the entrance examination, if there is to be 
any examination, though a few of the 
school teachers and a considerable minor- 
ity, about one third, of the college teachers 
reject this suggestion. 

Professor Gale, of the University of 
Chicago, probably speaks the opinion of 
many when he says (note 31) ‘‘I doubt 
the practieability.’’ The question of prac- 
ticability here is very closely connected 
with propositions 7 and 8. At Harvard, 
where our practise for many years has 
been in accordance with (7) and (8), 
there is no question as to the practicability 
of the laboratory examination. We have 
had it there for more than twenty years, 
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and, on the whole, it has worked well, as 
most teachers who are in the habit of pre- 
paring boys for it would, I think, testify. 
New England school teachers familiar with 
this practise at Harvard have been for 
some time urging the middle states teach- 
ers to ask for a like practise in connection 
with the college entrance board examina- 
tions; but the middle states teachers are 
doubtful. 

The laboratory test is easily managed 
at Harvard because we have there in reg- 
ular use in our college course for begin- 
ners laboratory apparatus very similar to 
that used in high school laboratory 
courses. If the physics teachers in the 
schools about Cambridge think that things 
are taking a wrong turn in this test they 
are very likely to tell us so. The latest 
complaint, made to me last fall by a well- 
known school teacher, was that the labora- 
tory examination of June, 1909, was too 
easy, that his pupils were laughing over it. 
Investigation showed that our examiners, 
who were unusually few last June, had 
fallen into the way of using certain experi- 
ments, the most convenient ones, too fre- 
quently, and using many others not at 
all. This danger must be looked out for 


in future. A laboratory examination will ~ 


no more run itself successfully than any 
other examination will; but neither the 
eare nor the expense needed for its proper 
maintenance is formidably great. At 
Harvard, where the examiners are paid 
$1.50 an hour each, the average expense 
to the university of examining a boy in 
the laboratory is probably less than fifty 
cents. 

It would, of course, be impracticable for 
the college entrance board to apply the 
laboratory test; for its examinations are 
conducted at many different places, not 
usually in laboratories, by proctors or 
monitors who are not usually physicists. 
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It would have to limit itself to giving a 
provisional grade, on the written exami- 
nation alone, leaving to the individual col- 
lege to which the candidate goes the con- 
duct of the laboratory test. This is the 
function of the college entrance board now 
with respect to candidates taking the 
board examination in physics with a view 
to entering Harvard. 

Professor Mann (note 47) remarks that 
the question raised in (6) ‘‘has no signifi- 
cance in the west,’’ where they have ‘‘out- 
grown’’ entrance examinations. 

Propositions 7 and 8.—18 school teach- 
ers out of 20 replying and 34 college teach- 
ers out of 40 replying are in favor of ma- 
king, in the college elementary teaching 
of physics, ‘‘an important distinction 
between those who have and those who 
have not passed in physics at admission,’’ 
though a number of the college teachers 
(notes 26, 27, 32, 38) add some qualifying 
remark. 

Proposition 8, which is a natural though 
not an inevitable corollary of (7), was 
favored as freely by school teachers, though 
not quite so freely by college teachers. 

Professor Saunders (note 57) rejects 
(7) with the brief comment, ‘‘Not in New 
York State.’’ Professor Crew (note 24) 


and Professor Magie (note 41) make’ 


longer statements explaining their oppo- 
sition. Professor Crew says: ‘‘The uni- 
versity presents the subject as a connected 
whole, as a single great body of truth. 
The student here, for the first time, meets 
a philosophical connection between the 
different parts of the subject.’’ Professor 
Magie says that ‘‘the student undergoes a 
considerable mental development in the 
later years of his school life and his early 
years at college. A physics course in col- 
lege ‘substantially equivalent,’ ete., would 
be too childish for him,’’ ete. ‘‘The plane 
of the teaching—the philosophic attitude 
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of the teacher—ought to be more ad. 
vaneed.’’ 

I am by no means out of sympathy with 
the general feeling expressed by Professor 
Crew and Professor Magie concerning the 
proper difference between the school treat- 
ment and the college treatment of any 
subject of study, even with beginners. 
Some feeling of this sort is involved in my 
own amendment to (8). It seems to me, 
however, that the college teacher of phys- 
ies can philosophize to much better ad- 
vantage, if his students already know 
some rudiments of fact and theory. It is 
possible for schools to give sound instruc- 
tion in these rudiments in physics, and a 
large proportion’ of the students will nat- 
urally, if the school teachers of physics 
are properly trained and supported, come 
to college with such instruction. Proposi- 
tion 7 would merely require those who do 
not enter college with this attainment to 
get it, and would offer them opportunity 
to get it, before entering the higher and 
more philosophical course which Professor 
Crew and Professor Magie describe. 

Note 13, which begins thus, ‘‘ Found in 
my three years of college teaching that no 
‘important distinction’ could be made,”’ 
and follows with some details brought out 
by a special letter of inquiry, is interest- 
ing as showing the kind of evidence on 
which, in some colleges at least, the teach- 
ers come to the conclusion that school 
physies is of little account. In the case 
referred to in this note 13 ‘‘there was no 

*At Harvard we have for the last ten years 
allowed the candidates for admission to offer in 
place of physics, formerly required of all, an 
equivalent amount of work in chemistry, or in 
certain other natural sciences, the usual prac- 
ticable choice, however, lying between physics and 
chemistry. In 1906 about 73 per cent. of those 
entering as candidates for the A.B. and the S.B. 
had passed in physics; in 1907, about 73 per cent.; 
in 1908, about 72 per cent.; in 1909, about 75 per 
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entrance examination conducted by the col- 
lege,’? and apparently very few of the 
candidates took any entrance examination 
in the subject of physics. But, even if this 
college had maintained a stiff entrance 
examination for those offering physics for 
admission, would those students who had 
passed this examination, if placed after 
entering college in the same _ physics 
course with an equal number of students 
who had never taken physics before, the 
course being designed for beginners, show 
at the end of a year any marked superior- 
ity over the others? Probably not; but 
what should we infer from this? If we 
should put lumps of chalk and lumps of 
charcoal into the same box and shake 
them well together for a day or two, would 
there be any important distinction plainly 
visible between them at the end of the ex- 
perience? Perhaps not. But they were 
different at first and the difference might 
have been maintained by keeping them 
separate. If colleges should try with 
French, for example, the same kind of ex- 
periment which they try in physics, ig- 
noring the school teaching and putting 
those who had entered with French into 
the same college course with those having 
no previous knowledge of the language, 
would there be any important distinction 
between the two sets of students at the end 
of a year? Probably not. 

The successful realization of Proposi- 
tions 7 and 8 will probably require, in 
every college making the experiment, some 
one of respectable attainments in physics 
and enough interest in the teaching of 
physics to bring into some hazard his 
reputation for ‘‘productive scholarship.’’ 
Every college department that is con- 
cerned with entrance requirements should 
have at least one member who will make 
a business of knowing personally the school 
teachers of his subject and of conferring 
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frequently with them on matters of inter- 
est and importance to schools and colleges 
alike. 

Proposition 9.—Only 4 of the school 
teachers and the same number of the col- 
lege teachers would cut out kineties wholly 
from college requirements. It appears, 
then, that Proposition 9 in its original form 
would have been rejected by a majority of 
both classes of the teachers replying. 

As it is reasonable to assume that every 
one who voted for the original (9) as a 
first choice would approve my amended 
(9) as a second choice, it seems that a 
majority of each class, 15 in 20 school 
teachers and 22 in 40 college teachers, 
would go at least as far in restricting 
kinetics as my amended (9) goes. 

Several replies put some new amend- 
ment on the proposition, but only 3 school 
teachers in 20 and only 12 college teachers 
in 40 are distinctly opposed to any restric- 
tion of the ground now covered, or which 
may be covered, by college entrance re- 
quirements in kineties. 

These minorities in opposition may 
seem numerically small; but in each there 
are those with whom I do not like to differ. 
Moreover, it must be remembered that a 
majority of the first committee, and the 
whole of the final committee, appointed a 
year or two ago for revision of the college 
entrance board requirement in _ physics 
declined to recommend such a restriction 
as that called for by (9) or even that pro- 
posed by the amended (9). It therefore 
seems to me that it would be unwise to 
ask the college entrance board to reopen 
this question formally at present; but just 
now is the time for such discussion as may 
help toward a wise interpretation of the 
somewhat general terms of the new re- 
quirement and toward a salutary practise 
in teaching and examining in accordance 
with this interpretation. 
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Professor Webster (note 61) says: ‘‘I 
feel that it is a pity to argue so much about 
the dyne and erg. I would teach them, 
and give eredit to those who can do them 
well, but not make this a sine qua non,’’ 
That is, the practical question before us 
here is one of proportion and proper em- 
phasis. I do not intend to deny or ques- 
tion the statement that a boy of average 
high-school intelligence can at the age of 
seventeen grasp the principle of the for- 
mula fm Xa or learn and understand 
the definitions of dyne and erg. But to 
understand and learn definitions is one 
thing; to remember them is another thing. 
Initially, by their mere sound or form, 
these two words mean little or nothing to 
the boy. So far as he ean see, the names 
dyne and erg might perfectly well be ex- 
changed. Moreover, and this is’ the really 
significant fact here, he practically never 
hears or sees these words outside the phys- 
ics class room. Volt and ampere are much 
harder words to define than dyne and erg, 
but they are in common speech; they are 
in the newspapers. It is true that com- 
mon speech and the newspapers show a 
tendency to dispense with amperes and 
reckon current strength in volts; but the 
boy knows, when he is studying the mean- 
ing of these words, that he is getting hold 
of terms that men use familiarly in busi- 
ness, that he is making acquaintances for 
life. He sees voltmeters and ammeters, 
and he knows that they are indispensable 
instruments of applied science. But even 
in the physical laboratory he never sees an 
instrument measuring force in dynes or 
work in ergs. Of course, we could make 
such instruments. We could, for example, 
take any spring balance and mark its seale 
in dynes. But how could we justify such 
an operation? We should have to say, It 
is important to make the boy familiar with 
this kind of an instrument in his physics 
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course, because he will never see it any- 
where else. 

Even the word poundal, which because 
of its relation to pound is more easily as- 
similated than dyne and erg, has never 
come into much use outside physies 
courses. Engineers will have none of it, 
and mathematicians in their dynamical 
writings are serenely independent of any 
units to which they need give names. <Ac- 
cordingly, when we ask the youngsters in 
school to remember and distinguish the 
‘‘absolute’’ units of foree and work by 
name, we should not take them or their 
teachers very seriously to task if in the 
stress of examinations they get these terms 
a little mixed. I would suggest that the 
examiner who does not feel free to leave 
out all mention of dynes and ergs can use 
them rather helpfully than otherwise by 
framing his questions in such a way as to 
test the candidate’s knowledge of principle 
and fact rather than his memory of words. 
For example, How great a force (dynes), 
acting on a 50-gram mass for 10 seconds, 
will impart to it a velocity of 100 centi- 
meters per second, and how much work 
(ergs) will the force do in this time? 

But such a question, little as it taxes the 
verbal memory of the candidate, seems al- 
most too academic for a college entrance 
examination. I am sure that the boy 
would feel himself much nearer the im- 
portant realities of life in dealing with a 
question like the following: If a shell 
weighing 800 pounds acquires in 0.04 sec- 
ond a velocity of 2,000 feet per second in 
the bore of a gun, how great (reckoned in 
pounds) is the accelerating force (supposed 
uniform), and how many foot-pounds (or 
foot tons) of work does this force do in 
giving this velocity? 

I am not here advocating English units 
as against the units of the metric system. 
I am merely illustrating the greater nat- 
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uralness, common usefulness, of the gravi- 
tation units, the pound-foree, as a unit, 
being thoroughly familiar to us from 
childhood, because of our acquaintance 
with spring balances graduated in this 
unit. 

But ean we get rid of all our verbal diffi- 
culties by keeping to the gravitation units? 
What shape does our acceleration equa- 
tion, which I have written f= m  X a, take 
in this ease? I ask this question, even on 
paper, with a feeling of trepidation, an 
uneomfortable sense that some engineer is 
reaching out for his elub while I write the 
words. Let me hasten to put W for the 
number of pounds of matter in the body 
dealt with, F for the number of pounds of 
accelerating force applied to it, g for the 
gravity constant 32.2, A for the accelera- 
tion in feet per second per second. I thus 
get W/g X A. 

But we like to give names to things 
which we use often, and the quotient W/g 
is such a thing. What shall we eall it? 
I will here take as my guide for the mo- 
ment Professor William Kent and will 
quote from an article by him which ap- 
peared in Science December 24, 1909, 
under the title, ‘‘The Teaching of Elemen- 
tary Dynamies in the High School.”’ 

‘*Mass.—It is convenient to eall the 
quantity M=W/g by a name, and the 
name ‘mass’ has been given to it, although 
this name is perhaps unfortunate, since the 
word mass is also used in other senses. 
Thus it is commonly used to mean an in- 
definite quantity of matter, as a lump or 
portion. It is also used by many text- 
book writers in the sense in which we have 
used the word weight, for a definite quan- 
tity of matter stated in pounds, and these 
writers try to restrict the word weight to 
mean only the force with which the earth 
attracts matter. (Do not tell the student 
that, ‘the engineer’s unit of mass is 32.2 
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pounds.’ The engineer has no such unit. 
When he weighs a quantity of matter he 
records the result as a weight, and his unit 
is a pound.) ’”’ 

I think I see the point which Professor 
Kent wishes to make in the warning con- 
tained in his parenthesis. To be accurate 
we must say, The unit of mass, according 
to the engineer, is the mass of 32.2 pounds 
of matter. But even this morsel is a bit 
difficult of assimilation. 

I do not propose to criticize Professor 

Kent’s syllabus—as intended for the use of 
engineering students. His ideas are of 
course perfectly clear and consistent, his. 
words also. His general method of pre- 
senting the subject of elementary dynamies 
I find rather wearisome to read, not be- 
cause it is so ‘‘heretical’’ from my point of 
view, but because it is so much like my 
own. 
I like to teach, so far as I can succeed in 
teaching, these simple elements of dynam- 
ics; but when I think of the capacities and 
needs of the high-school pupil and remem- 
ber that he'will very likely not be an engi- 
neer, I can not feel that Professor Kent’s 
syllabus would make the subject anything 
less than formidable to him. If we enter 
upon the definite quantitative treatment 
of Newton’s second law, of the formula 
f—m Xa, we must use the unfamiliar 
and academic, though logically simple, 
poundal or dyne, or we must, turning to 
gravitation units, meet the difficulty which 
Professor Kent recognizes in the passage 
on mass which I have quoted. In fact, the 
school teacher, not knowing what partic- 
ular system of units the unknown future 
examiner of his pupils will prefer, must, 
in order to be sure, train them in both 
systems, or, rather, in four systems, the 
absolute and also the gravitation metric 
units, the absolute and also the gravitation 
English units. 
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Then let all of us who are, or who may 
be, examiners be merciful. 


At the end of a paper so long as this one, 
and so full of the author’s opinions, it may 
seem insatiate in me to express the hope 
that this discussion will not prove to be 
the conelusion of the matter. But I have 
not been concerned merely to express my 
opinions or even to get them assented to. 
I want to see a number of things done, 
certain relations formed, certain practises 
established, which I believe and which, 
apparently, many others believe would be 
greatly to the advantage of the elementary 
teaching of physics in this country. Now 
there is, of course, no individual or asso- 
ciation of individuals having decisive gen- 
eral authority in the questions here raised. 
If anything much is to issue from this de- 
bate, it must come as the result of action by 
many institutions moving singly or, per- 
haps, in groups. But the National Educa- 
tional Association, if its council should 
elect to consider the propositions of this 
paper or any similar ones, would probably 
have a good deal of influence in deciding 
their fate during the next few years. 

Epwin H. HAuu 


CAMBRIDGE, MASS., 
April 2, 1910 


CHARLES ABIATHAR WHITE 


Soon after coming to Washington in 1895 
I formed the acquaintance of Dr. White 
who then had an office in the National Mu- 
seum. As one of the older men he knew 
many, if not all, of the distinguished geol- 
ogists of the country, and especially those 
who had been active in building up the great 
state surveys and his fund of information in 
regard to them was most interesting to me. 
Among others he expressed his sincere admira- 
tion for Professor J. S. Newberry, of Co- 
lumbia University, for whom I, in common 
with all of the older graduates of the School 
of Mines, had the greatest affection. I learned 
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from Dr. White that it was largely through 
Professor Newberry that he obtained an elec- 
tion to the National Academy of Sciences, 
and I may add that Dr. White was quite 
proud of the fact that for the first time in its 
history the Academy by his election com- 
pleted its membership; that is to say, he was 
the first one hundredth member of that dis- 
tinguished body. It may not be too much to 
say that it was due to my efforts that Dr. 
White was led to prepare the delightful 
sketch of Newberry that appears among the 
biographical memoirs of the academy. It 
was the fact that among the older men none 
was left save White who was in a position to 
write from his own contemporary knowledge 
the details of the interesting career of Pro- 
fessor Newberry. It was also this argument 
which I presented as strongly as I possibly 
could to Dr. White that led him a few days 
later to send to my office the biographical 
notes which I now have much pleasure in 
presenting to the readers of Sctence, giving 
in full detail the career of the oldest and one 
of the ablest of our American paleontologists. 
Marcus BenJamMin 


CuarLes ABIATHAR WHITE was born at 
Dighton, Bristol County, Mass., on January 
26, 1826. He was the second son of Abiathar 
White and his wife Nancy, daughter of Daniel 
Corey, of Dighton. His ancestors were among 
the early settlers of New England. Upon his 
father’s side he was descended from a line of 
English-American yeomen, a leading object in 
the life of each of whom was the establish- 
ment of a family in a permanent home, with 
the ownership of his land in fee simple. The 
first of this line in America was William 
White, who established himself at “ Wind- 
mill Point,” in Boston about 1640. About the 
year 1700, his grandson, Cornelius White, re- 
moved from Boston to Taunton, Mass., whence 
he purchased a tract of land for a homestead 
farm, a part of which extended to the adjacent 
town of Dighton. This homestead has ever 
since, more than two hundred years, been 
owned and occupied by descendants bearing 
the family name. It was upon the Dighton 
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portion of the estate that Charles was born, 
one hundred and twenty-six years after the 
original purchase. 

Each member of this yeoman line tilled his 
own ground and lived in much the same man- 
ner that his English ancestors had done, ta- 
king an active part in the local business and 
public affairs of the community in which he 
lived. Indeed they called themselves English- 
men, and all were loyal to their king until the 
occurrence of those acts which led to the war 
for American Independence, when they were 
all ardent patriots. When hostilities began 
the grandfather and great-grandfather of Dr. 
White, the tombstone of each of whom bears 
the inscription “Captain Cornelius White,” 
hastened to join in the great struggle upon 
the patriot side. The younger enlisted as a 
minute man immediately after the battle of 
Lexington, when he was barely twenty years 
old. The elder had already served as captain 
of militia in the colonial wars of his time, and 
upon the beginning of the great struggle he 
was appointed a member of the “ Committee 
of Inspection, Correspondence and Safety,” 
which was organized to hold the tories in 
check. Upon the close of the war both father 
and son returned to their home farm and re- 
sumed their usual peaceful pursuits. 

So strongly were they attached to their na- 
tive soil that for five generations no member 
of this ancestral line ever strayed fifty miles 
from the original American home. But the 
spirit of dispersion, which afterward became 
so prevalent in New England, entered this 
conservative family and when Charles was 
twelve years old his father’s family removed 
to Burlington in the then recently organized 
territory of Iowa. He grew up to manhood 
in that pioneer home, necessarily subject to 
its privations and disadvantages, but the 
rocks and hills, forests and streams round 
about it constituted an excellent field in which 
to pursue his natural bent as a young natural- 
ist. 

He revisited his old home in Dighton in 
1847, and in the following year he was mar- 
ried there to a schoolmate of his childhood, 
Miss Charlotte R. Pilkington, daughter of 
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James Pilkington, of Dighton. This mar- 
riage proved to be an ideal one and the union 
continued nearly fifty-four years, when the 
honored and beloved wife was removed by 
death. Eight children were born of this mar- 
riage, six of whom survive. 

In 1849 he returned with his young wife to 
his old home at Burlington, where they lived 
until 1864. His eastern travel had greatly 
stimulated his inherent love for the natural 
sciences, and upon his return to his Iowa 
home he began their systematic study, soon 
becoming familiar with the geology, zoology 
and botany of the region in which he lived. 
It was at Burlington that his first scientific 
papers were written, and these were based 
upon his studies and observations there. He 
made many journeys to various parts of the 
great Mississippi Valley for geological study, 
and in the years 1862 and 1863 he assisted 
Professor James Hall in his paleontological 
work for New York state. 

A few years after his return to Burlington, 
in pursuance of his long-cherished purpose, 
he entered the office of Dr. S. S. Ransom, a 
leading practitioner, as a medical student. 
He received earnest aid and encourage- 
ment from his preceptor, who had known him 
from his boyhood. He attended one full 
course of medical lectures at the University of 
Michigan, and was afterward graduated with 
the degree of M.D. from Rush Medical Col- 
lege, which is now the medical department of 
the University of Chicago. In 1864 he re- 
moved with his family from Burlington to 
Iowa City and there began the practise of 
medicine. His practise, however, was of com- 
paratively short duration, and was abandoned 
for his more congenial scientific pursuits. 

Because of the privations incident to his 
pioneer life, the loss of his patrimony and the 
consequent necessity to labor for the support 
of himself and his family his education, aside 
from his medical instruction, was desultory 
and irregular. Still, his industry was such 
that he so mastered the subjects to which he 
devoted himself as to become a recognized 
authority upon them. His services were con- 
sequently sought and accepted as a college 
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professor and a scientific writer, especially 
upon geology and paleontology. 

While he was practising medicine at Iowa 
City he was appointed state geologist of Iowa 
by legislative enactment, and he assumed the 
duties of that office in April, 1866. He con- 
ducted that survey until 1870, when two vol- 
umes of reports were published, devoted mainly 
to structural and economic geology. The 
work was then suspended for want of legisla- 
tive appropriations. 

In 1866 he received the degree of master of 
arts from Iowa College at Grinnell. 

In 1867 he was appointed to the professor- 
ship of natural history in the Iowa State 
University, with the understanding that he 
should perform only a part of the duties of 
that chair during the continuance of the sur- 
vey, and at its close assume the full duties of 
the same. 

He became a member of the American As- 
sociation for the Advancement of Science in 
1868, and a fellow, when fellowships were first 
established by the association. 

He closed his work upon the Iowa survey 
in 1870, when he assumed the full duties of 
his professorship in the university. These 
duties he continued to perform until 1873, 
when he was called to a similar chair in Bow- 
doin College, which call he then accepted and 
removed with his family to Brunswick, Maine. 

In 1874, at the request of Major (then 
Lieutenant) G. M. Wheeler, he undertook the 
publication of the invertebrate paleontology 
of the government survey west of the one- 
hundredth meridian, then under his direc- 
tion. He prosecuted this work in connection 
with his duties at Bowdoin College until the 
next year, when he resigned his professorship 
and removed with his family to Washington, 
and joined the U. S. Geological Survey of the 
Rocky Mountain Region, in charge of Major 
J. W. Powell. 

In 1876 he joined the U. S. Geological Sur- 
vey of the Territories in charge of Dr. F. V. 
Hayden and remained with it until its sus- 
pension in 1879. He was appointed curator 
of paleontology in the U. S. National Museum 
in 1879, and geologist to the reorganized U. 
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S. Geological Survey in 1882. In the latter 
year he was detailed to act as chief of the 
Artesian Wells Commission upon the Great 
Plains, under the auspices of the U. S. De- 
partment of Agriculture, upon the completion 
of which duties he returned to his work upon 
the survey and at the museum, 

In 1882 he was commissioned by the direc- 
tor of the National Museum of Brazil to pre- 
pare for publication the Cretaceous inverte- 
brates which had been collected by members 
of the Geological Survey of that empire. The 
results of this work were published at Rio de 
Janeiro in both Portuguese and English. 

He was president of the Biological Society 
of Washington for the years 1883 and 1884, 
and vice-president of the American Associa- 
tion for the Advancement of Science in 1888. 

He continued a member of the U. S. Geo- 
logical Survey until 1892, when he resigned. 

The degree of LL.D. was conferred upon him 
by the State University of Iowa in 1893. 

He was one of the founders of the Geolog- 
ical Society of America. 

He was elected to corresponding member- 
ship in the following academies and scientific 
societies: The Academy of Natural Science 
of Philadelphia in 1880; the Geological So- 
ciety of London in 1893; Isis Gesellschaft 
fiir Naturkunde, Dresden, Saxony, in 1893; 
the R. Accademia Valdarnese del Poggio, 
Montevarchi, Italy, in 1893; the k. k. Geolo- 
gische Reichsanstalt, Vienna, Austria, in 1893; 
the Kaiserliche Leopoldinisch-Carolinisch. 
Deutschen Akademie der Naturforscher, Halle, 
on the Saale, 1894. 

In 1895, he was appointed a scientific asso- 
ciate of the Smithsonian Institution. 

On December 20, 1899, he was elected for- 
eign member of the Geological Society of 
London. 

The titles of his many papers are too nu- 
merous to be given here but an annotated 
list of them was published in Bulletin 30 
of the U. S. National Museum in 1885, a 
continuation of it in the Proceedings of the 
same, Vol. XX., in 1897, and the present 
list contains ‘ten additional entries, making 
220 in all. These titles being arranged 
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chronologically indicate to some extent the 
development, progress, scope and character of 
his life work. They embrace subjects pertain- 
ing to geology, paleontology, zoology, botany, 
anthropology, local history, medicine and do- 
mestic science. Besides these writings of 
permanent importance there have been many 
of transient interest, for Dr. White began 
writing for publication as early as 1847. 

The prosecution of much of his geological 
work was of the nature of pioneer exploration, 
and was extended into most of the states and 
territories west of the Mississippi. He twice 
traveled extensively in Europe, the second 
time accompanied by his wife, when they ex- 
tended their journeyings into Egypt and 
Palestine. 

His correspondence’ with scientists and 
other noted persons both in our own country 
and abroad was extensive. Many of the letters 
thus received are preserved in the State His- 
torical Department of Iowa, at Des Moines, 
where also his diplomas, testimonials, com- 
missions, ete., are preserved. He made that 
disposition of those papers because he grew 
up to citizenship in Iowa, and always con- 
tinued to regard himself as a citizen of that 
state. 


MEETINGS OF THE ASTRONOMICAL AND 
ASTROPHYSICAL SOCIETY OF AMERICA 
AND OF THE SOLAR UNION 

Tue eleventh annual meeting of the Astro- 
nomical and Astrophysical Society of America 
will be held at the Harvard Observatory, Cam- 
bridge, Massachusetts, on Wednesday, Thurs- 
day and Friday, August 17-19, 1910. Subject 
to modification by the council, the program is 
as follows: 

Wednesday, August 17—Papers, 10 a.m. to 
1 p.M. Luncheon, 1-2 p.m., at the Harvard 
Observatory, by invitation of the director. 
Papers, 2-3 p.m. Excursion to the Blue Hill 
Meteorological Observatory, 3 p.M., by invita- 
tion of Professor A. Lawrence Rotch, director. 
Special cars will be in waiting to carry the 
party from Cambridge to the foot of Blue Hill. 

Thursday, August 18—Papers, and nomina- 
tion of officers, 10 a.m. to 1 p.m. Luncheon, 
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1-2 p.M., at the Harvard Observatory, by in- 
vitation of the director. Inspection of the 
Harvard Observatory, 2-3 p.m. Excursion to 
Wellesley College and the Whitin Observatory, 
3 P.M., by invitation of the director, Professor 
Sarah F. Whiting, and the college authorities. 

Friday, August 19—Papers and election of 
officers, 10 a.m. to 1 p.m. Luncheon at the 
Students’ Astronomical Laboratory of Har- 
vard University, 1:30 p.m., by invitation of the 
director, Professor R. W. Willson. Inspection 
of the laboratory, and papers requiring lantern 
illustrations, 2:30-5 p.m. 

It is hoped that foreign and American vis- 
itors will come a day or two in advance of the 
opening session of the society, in order to in- 
spect the work of the Harvard Observatory, 
and also the many institutions and objects of 
interest in Boston and vicinity. Harvard 
University has museums of zoology, archeol- 
ogy and art, as well as chemical and physical — 
laboratories, ete. The medical school of the 
university is in Boston. In Boston, also, are 
the Massachusetts Institute of Technology, the 
Art Museum, the Public Library and other 
institutions of interest. 

Members of the Astronomical and Astro- 
physical Society of America are invited to the 
Fourth Annual Conference of the Interna- 
tional Solar Union, to be held at the Mount 
Wilson Solar Observatory, near Pasadena, 
Cal., August 29 to September 6, 1910. At the 
conclusion of the meeting of the Astronomical 
Society at Harvard Observatory, it is expected 
that a party will go together to California to 
attend the meeting of the Solar Union, leaving 
Boston, Saturday evening, August 20, 1910, in 
one or more special cars. The proposed itin- 
erary, based upon existing train schedules, is 
as follows: 


Saturday, August 20—Leave Boston at 4:50 P.M. 

Sunday, August 21—Arrive at Niagara Falls at 
8:27 a.M. Leave at 7:55 P.M. 

Monday, August 22—Arrive at Chicago at 8:10 
A.M, Visit the University of Chicago and the 
Ryerson Physical Laboratory. Leave at 8:00 P.M. 
(Dearborn Street station.) 

Tuesday, August 23—Arrive at Kansas City at 
9:00 A.M. 
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Wednesday, August 24—Arrive at Las Vegas at 
6:15 a.m., at Albuquerque at 11:15 a.m., at Flag- 
staff at 9:14 p.m. Visit the Lowell Observatory. 

Thursday, August 25—Leave Flagstaff at 11:05 
A.M. Arrive at Grand Canyon at 4:45 p.m. The 
party will remain at Grand Canyon until Satur- 
day evening. During the stay various excursions 
may be made; that to Grand View is especially 
recommended. Accommodations at Hotel El 
Tovar. Rates, including room and meals, $4.00 a 
day and upward. 

Saturday, August 27—Leave Grand Canyon at 
7:30 P.M. 

Sunday, August 28—Arrive at Pasadena at 2:00 
p.M. Accommodations at Hotel Maryland. Rates, 
room with bath and meals, $5.00; without bath, 
$4.00. 

Monday, August 29—10:00 a.m. Drive about 
Pasadena and environs. 4:00 P.M. Garden party 
at the home of Mr. and Mrs. Hale. 

Tuesday, August 30—Leave for summit of 
Mount Wilson at 9:00 a.m. Arrive about 4:00 
P.M. Accommodations at Mount Wilson Hotel. 
Rates, American plan, $3.00 a day. 

The sessions of the Solar Union will be held 
at Mount Wilson on Wednesday, Thursday, 
Friday and Saturday, August 31-September 3. 
They will be devoted to the reports of the 
various committees of the union and to the 
discussion of questions concerning the further- 
ance of solar and related investigations. The 
instrumental equipment of the Mount Wilson 
Solar Observatory will be in regular operation 
and open to inspection by those present. The 
return to Pasadena will be made on Sunday 
afternoon, September 4, and the following day 
will be devoted to an inspection of the Pasa- 
dena offices, the shops and the physical labora- 
tory of the Solar Observatory. 


SCIENTIFIC NOTES AND NEWS 


Proressor ADOLF von Baryer, the eminent 
organic chemist of Munich, has celebrated the 
fiftieth anniversary of his university teaching. 


Dr. Jutius Hany, professor of cosmical 
physics at Vienna, retires from active service 
at the close of the present semester. 


At its last commencement De Pauw Uni- 
versity conferred the degree of doctor of laws 
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on Dr. D. T. MacDougal, director of the Des- 
ert Laboratory of the Carnegie Institution. 


Strr Henry Morris has been elected presi- 
dent of the Royal Society of Medicine. 


At the recent meeting of the Museums As- 
sociation held at York, Mr. H. M. Platnauer 
was elected president. 


Miss Carotine Hazarp has resigned the 
presidency of Wellesley College, which she has 
held for the past eleven years. 


Tue Cameron Prize of about £80, awarded 
every five years by the Edinburgh University 
for the most important addition to practical 
therapeutics during that period, has been 
awarded by the senate to Dr. C. G. Beer, pro- 
fessor of surgery at Berlin. 


Tue Balbi-Valier prize of $600 has been 
awarded by the Venice Academy to Professor 
F. Sanfelice, of Messina, for his research on 
cancer. 


Mr. Atrrep H. Brooks is continuing the 
supervision of Alaskan surveys and investiga- 
tions. He is about to start for Alaska, where 
he will join the Martin party in the Mata- 
nuska coal field. Later he will visit the Knopf 
party in the Juneau district and will then go 
to Fairbanks and finally, in the fall, to Nome. 


LieuTENANT Fitcuner, who has bought the 
Norwegian sailing vessel Bjorn, hopes to start 
next April for the Antarctic where he will 
carry on explorations west of Coat’s Land. 


Mr. W. S. Griesa, proprietor of the Mount 
Hope Nurseries, Lawrence, Kansas, has es- 
tablished, in memory of his father, the late 
A. C. Griesa, a research fellowship in ento- 
mology at the University of Kansas. Mr. H. 
W. Lohrenz, a graduate research student of 
entomology in the University of Kansas, has 
been appointed to this fellowship and began 
his work on the fifteenth of June. 


On Sunday, October 2, 1910, the unveiling 
of the statue of Johann Gregor Mendel will 
take place at Gregor-Mendel-Platze in Alt- 
briinn and at the close of the dedication a 
banquet will be given in the Deutsches Haus. 
Invitations have been issued by Dr. Stephan 
Freiherr v. Haupt-Buchenrode, chairman of 
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the committee, Professor Dr. E. v. Tschermak, 
chairman of the international committee and 
Dr. Hugo IItis, secretary of the international 
and local committees. An invitation to the 
dedication is extended .by the international 
committee to all Americans who contributed 
to the fund raised for this monument as well 
as to others interested. The president of the 
international committee wishes to express to 
those Americans who contributed his thanks 
for their participation. The contribution 
from America was the greatest contributed 
by men of science in any country, amounting 
to 4,500 Kronen ($900). The total amount 
collected was 50,000 Kronen. 


Tue council of the American Association 
of Pathologists and Bacteriologists has passed 
the following resolution: 


The council of the American Association of 
Pathologists and Bacteriologists record *with great 
regret the death of Dr. Eugene Hodenpyl of New 
York which occurred on May 2, 1910. 

Dr. Hodenpyl was one of the founders of the 
association, an active and consistent supporter of 
its interests, a member of the council from 1900 
to 1904, and president in 1904. 

He brought to the association the results of his 
own valuable studies, the critical judgment of a 
pathologist of wide experience, and the pleasant 
personality of a genial friend. 

The council, therefore, express their deep sense 
of loss by his death, and they order that this 
resolution be placed on the minutes of the asso- 
ciation, and that a copy of it be sent to his 
family. 


AssisTANT Proressor Epwarp A. Bessey, of 
the department of electrical engineering of the 
Colorado Agricultural College at Fort Collins, 
died suddenly of a severe pulmonary hemor- 
rhage on July 12. After nearly ten years of 
practical experience as an electrical expert 
with the General Electric Company at Pitts- 
field, Mass., he was elected instructor in elec- 
trical engineering in the Colorado Agricul- 
tural College in 1909, and after a year of 
teaching was promoted to the assistant pro- 
fessorship a few days before his death, by the 
trustees of the college. He was a member of 
Phi Beta Kappa and Sigma Xi honor societies 


SCIENCE 


151 


and of the American Institute of Electrical 
Engineers. 


Ir is announced that Herr Frick, who has 
been engaged in anthropological exploration in 
South America, has been murdered by Indians 
in southern Bolivia. 


Proressor T. H. Core, formerly professor of 
physics at Owens College, Manchester, died on 
July 9, at the age of seventy-four years. 


Mr. Harry W. Cox, an English maker of 
scientific instruments, died on July 9, as the 
result of dermatitis contracted several years 
ago while carrying on experiments to improve 
the application of X-rays to medical diagnosis. 


THE deaths are also announced of Professor 
T. Zona, director of the observatory at Pal- 
ermo; of Professor A. P. Sokoloff, until re- 
cently vice-director of the Pulkova Observa- 
tory, and’ of Dr. Wilhelm Winkler, the Ger- 
man astronomer. 


THE arrangements for the Sheffield meet- 
ing of the British Association which opens on 
August 31 includes, according to the London 
Times, numerous garden parties and recep- 
tions. Lord Fitzwilliam is giving a large 
garden party at Wentworth-Woodhouse, and 
the Duke of Norfolk is entertaining about 
4,000 guests at the Sheffield University on the 
night before the meeting closes. The Duke of 
Devonshire is entertaining members of the 
association at Chatsworth, the Duke of Rut- 
land at Haddon Hall, the Duke of Portland at 
Welbeck, and the Duke of Neweastle at Clum- 
ber. Numerous excursions have been ar- 


ranged as well as visits to the most important 
works in Sheffield. 


Tue thirty-ninth meeting of the French 
Association for the Advancement of Science 
will be held at Toulouse from August 1 to 7 
under the presidency of Professor Gariel. 


Tue Journal of the American Medical As- 
sociation states that by the sale of the estate 
of the late George Crocker, the fund which 
he bequeathed to Columbia University for the 
study and prevention of cancer will amount 
to $1,500,000. 


InpiANA UNIVERSITY owns an experimental 
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eave farm near Mitchell, Indiana, and has es- 
tablished a small laboratory there primarily 
for cave work. Cement pools have been placed 
inside and outside the caves and offer excel- 
lent opportunities for breeding cave animals 
in the light and outside forms in the dark. 
In fact, a more favorable place could not be 
found for a study of cave animals. The uni- 
versity offers a five-hundred-dollar fellowship 
in addition to a furnished cottage, to any one 
who has had sufficient training to take up 
such work. Applications should be sent to F. 
Payne, Winona Lake, Indiana. 


Tue British civil pensions granted during 
the year ended March 31, 1910, are, as we 
learn from Nature, as follows: Among the 
pensions granted in recognition of scientific 
work we notice the following: Mr. Thomas 
Bryant, in recognition of his services towards 
the advancement of surgery, £100; Mrs. M. L. 
Gamegee, in consideration of the valuable con- 
tributions to physiological science of her hus- 
band, the late Professor Arthur Gamgee, £70; 
Mrs. E. J. Seeley, in consideration of the 
valuable writings on geology and paleontol- 
ogy of her husband, the late Professor H. G. 
Seeley, £70; Miss H. S. Murphy, in considera- 
tion of the services rendered by her father, 
the late Professor E. W. Murphy, in further- 
ing the use of chloroform, £50; Mr. J. Sully, 
in recognition of his services to psychology, in 
addition to his existing pension, £95; Mrs. 
Joanna Calder Fraser, in consideration of the 
value of the investigations in anatomy and 
embryology of her husband, the late Professor 
A. Fraser, £70; Miss Julia Dobson, in recog- 
nition of the important services rendered by 
her brother, the late Surgeon-Major G. E. 
Dobson, F.R.S., to zoological science, in addi- 
tion to her existing pension, £15. 


Tue Botanic Garden Syndicate of Cam- 
bridge University states that the experiments 
in plant breeding have continued, but the sac- 
rifices that have been made in providing space 
under glass for this work necessarily injure 
other important interests. Space out of doors 
is still wanted for growing specimens in 
greater numbers for class work. In the report 
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of last year the hope was expressed that an 
arrangement would be made with one of the 
colleges for ground upon which to plant trees 
and shrubs that are not provided for in the 
Botanie Garden, but unfortunately it was not 
fulfilled. Fresh arrangements for this purpose 
are now under consideration. In seed-raising 
for the forestry department much work has 
been done. During the year 1909, 1,034 plants, 
1,601 bulbs and 3,131 packets of seeds were 
received, while 1,789 plants, 546 cuttings, and 
53,582 packets of seeds were distributed, the 
latter chiefly to botanic gardens. The number 
of specimens supplied for botanical purposes 
amounted to 108,979, representing an increase 
of 7,500 over last year. 


Nature states that on June 20, at the invita- 
tion of the lord mayor of Birmingham, a meet- 
ing of the most prominent naturalists of the 
city was held in the Council House to con- 
sider the establishment of a Natural History 
Museum. The lord mayor, in opening the 
meeting, stated that the city council is willing 
to allot considerable space for a natural his- 
tory museum, but can not undertake to pro- 
vide the collections. Sir Oliver Lodge moved 
“that this meeting heartily approves of the 
establishment of a natural history museum 
worthy of the city.” In the course of an in- 
teresting speech he remarked that the study of 
natural history is of special value to town citi- 
zens, and it has become more difficult to carry 
on the study save by such means as the meet- 
ing had assembled to promote. Birmingham 
is a great city, and can well afford a natural 
history as well as an art museum. Sir George 
H. Kenrick seconded the motion. He empha- 
sized the responsibility that rests on individ- 
ual effort to make the museum a success. He 
laid particular stress on the value of a library 
attached to the museum, and well stocked with 
books dealing with the subjects illustrated only 
perhaps partially in the galleries. Alderman 
Beale, chairman of the art gallery committee, 
and other speakers, including Professor Car- 
lier, strongly advocated the formation of a 
museum. If the city council carries out its 
intention of allotting the space, there will ap- 
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parently be no difficulty in filling it, to the 
great advantage of all branches of the com- 
munity. influential committee was 
formed, and the motion was carried unani- 
mously. 


Ir is stated in Nature that a committee 
appointed by Earl Carrington to advise the 
Board of Agriculture on all scientific ques- 
tions bearing directly on the improvement of 
agriculture will deal especially with the meth- 
ods to be adopted (a) for promoting agricul- 
tural research in universities and other scien- 
tifie schools; (b) for aiding scientific workers 
engaged in the study of agricultural problems, 
and (c) for insuring that new scientific dis- 
coveries are utilized for the benefit of agricul- 
turists. The committee will consist of the 
Duke of Devonshire, Lord Reay, Sir Edward 
Thorpe, C. B., F.R.S., Mr. David Davies, M.P., 
Dr. J. J. Dobbie, F.R.S. (principal of the 
government laboratories), Professor J. B. 
Farmer, F.R.S., Dr. S. F. Harmer, F.R.S. 
(keeper of zoology at the Natural History 
Museum), Dr. R. Stewart MacDougall (tech- 
nical adviser in zoology to the Board of Agri- 
culture and Fisheries), Mr. T. H. Middleton 
(one of the assistant secretaries to the Board 
of Agriculture and Fisheries), Mr. Spencer 
P. Pickering, F.R.S., Lieutenant Colonel 
David Prain, C.LE., F.R.S. (director of the 
Royal Botanic Gardens, Kew), Mr. H. S. 
Stavely-Hill, M.P., Mr. Stewart Stockman 
(chief veterinary officer of the Board of Agri- 
culture and Fisheries), Dr. J. J. H. Teall, 
F.R.S. (director of the Geological Survey and 
Museum) and Dr. David Wilson. Mr. Mid- 
dleton will act as chairman of the committee, 
and one of the officers of the Intelligence Divi- 
sion of the board will act as secretary. A 
meeting of the Society for Extending the 
Rothamsted Experiments was held at Roth- 
amsted on June 16 under the presidency of 
the Duke of Devonshire. The society has been 
incorporated with the object of obtaining addi- 
tional funds for the development of the agri- 
cultural investigations which have been car- 
ried on so long under the late Sir John Lawes 
and the Lawes Agricultural Trust which he 
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afterwards founded. The immediate object of 
the society is to obtain a sum of £5,000 in 
order to secure about 200 acres of land adjoin- 
ing the present experimental fields, and erect 
thereon the buildings required for feeding ex- 
periments with the crops under investigation. 
An appeal for subscriptions towards thus 
securing a small self-contained farm for the 
Rothamsted Experimental Station is now be- 
ing circulated, and at this meeting of the 
society a first list of donations was reported. 


UNIVERSITY AND EDUCATIONAL NEWS 


THE additional sum of £21,000 for the Scot- 
tish universities is included in the supple- 
mentary estimates of the British government, 
bringing the total for the year to £63,000. 
This is an instalment of a grant recommended 
by a treasury committee presided over by Lord 
Elgin. The total addition recommended was 
about $40,000. 


Lorp StrratuHcona, chancellor of Edinburgh 
University, has given the university £10,000 
for the endowment of a chair of agriculture. 


Herr Gustav Eppsincuaus, of Bonn, has 
given $25,000 toward a new physical laboratory 
for the university. 


More than 2,600 students are attending the 
summer session of Columbia University, about 
700 more than last year, which established a 
new record. The registrations since the be- 
ginning have been as follows: 1903, 993; 1904, 
961; 1905, 1,018; 1906, 1,041; 1907, 1,392; 


1908, 1,532; 1909, 1,971; 1910, 2,624. 


Tue department of plant pathology of the 
New York State College of Agriculture as 
organized for 1910-11 shows the following 
staff, together with the fellows on research 
work. The line of investigation which each 
has under way is also indicated. H. H. 
Whetzel, professor in charge. Dr. Donald 
Reddick, assistant professor and expert on the 
diseases of grapes, will have charge of all the 
field laboratories. Mr. M. F. Barrus, in- 
structor, expert on the diseases of beans, will 
have a general charge of the extension work 
of the department. H. W. Anderson, regular 
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assistant in the teaching work; Mr. Charles 
Gregory, regular assistant on the grape dis- 
ease investigations; Miss Agnes McAllister, 
laboratory assistant; Errett Wallace, fellow, 
lime sulfur investigation; V. B. Stewart, fel- 
low, investigation of the diseases of nursery 
stock; C. N. Jensen, senior fellow on sulfur 
investigations; F. M. Blodgett, junior fellow 
on sulfur investigations; W. H. Rankin, fel- 
low, investigation of the heart rots of trees; 
P. J. Anderson, fellow on cement dust in- 
vestigations; I. C. Jagger, special assistant 
potato disease investigation; H. L. Rees, spe- 
cial assistant diseases of canners’ crops; G. A. 
Osner, special assistant ginseng disease in- 
vestigations; Miss Jessie M. Peck and Miss 
Margaret Edwards, stenographers. 


Dr. Guy Porter Benton, president of 
Miami University, has declined the presidency 
of Boston University. 


Dr. Rosert B. Bean, recently connected 
with the School of Medicine of Manila, P. I., 
has been elected associate professor of anat- 
omy in the Medical School of Tulane Univer- 
sity in place of Dr. H. W. Stiles, who has ac- 
cepted a professorship in anatomy in Syracuse 
University. 

Dr. T. A. Torrey has been promoted to a 
full professorship of physical instruction and 
hygiene in the College of the City of New 
York. 


Mr. B. H. Doane has been elected assistant 
professor of farm management in the Univer- 
sity of Missouri and is placed in charge of the 
department, which is said to be the first of this 
character in the United States. 


Mr. Cuas. G. Cottats has resigned his posi- 
tion of Superintendent. of Shops in the engi- 
neering school of Colorado College to accept 
the position of dean in the Kamehameha 
schools in Honolulu. Professor George J. 
Lyon, of the department of civil engineering 
in Colorado College, has accepted a similar 
position at Union College. 

Proressor A, Von SrriiMpett, who a year 
ago went to Vienna as professor of neurology, 
has accepted a call to Leipzig as successor to 
Professor H. Curschmann. 
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DISCUSSION AND CORRESPONDENCE 


REFORM OF THE CALENDAR 


To THE Epiror oF Science: I recommend the 
following reform of the calendar: 

The division of the year into twelve entire 
and two half-months; all entire months to 
consist of 28 days, and the half-months of 14 
days. The first of the two half-months will 
be placed at the end of the first half year, and 
will be known as the “ summer half-month”; 
the second half-month will follow the last 
month in the year, and will be known as the 
“winter half-month.” 

The 365th day and leap-year’s day will be 
placed at the end of the year, and will be in- 
dependent of the week or month, so that these 
days will neither have the name nor the date 
of a week-day. 

I had at first expressed the idea (which I 
thought quite new) of dividing the year into 
13 months of 28 days each; but it has come to 
my knowledge that this proposal had already 
been advocated by Auguste Comte, the philos- 
opher, who died in 1857. After consideration, 
I would advise the above mentioned division 
as being more practical. 

The advantages of such a calendar would 
be as follows: 

Each day of the week would be in its fixed 
and unchangeable place in the future. 

Each month would begin on the same week- 
day, this also applying to each year, each half- 
year and each quarter of the year. 

This division would make the week and 
month measures of time, because the units 
“year” and “month” would, by this means, 
become, with an insignificant difference, com- 
plete multiples, always equal, of the time-unit 
“week,” which is not the case at present. 

A full explanation of the expediency of my 
proposition I shall eventually give later on. 

Fritz 

ZURICH 


QUOTATIONS 


THE CARNEGIE FOUNDATION 


Tuere have been some expressions of ap- 
prehension of late lest the financial depend- 


JuLy 29, 1910] 


ance of colleges and universities upon the 
Carnegie Foundation, for the payment of pro- 
fessors’ retiring allowances, should act as a 
serious limitation upon their independence in 
matters of educational policy. Harvard Uni- 
versity, for example, may be drawing from the 
foundation fifty thousand dollars a year, at 
some future date, and its entire budget will 
naturally be prepared in reliance upon this 
important contribution; beyond that, every 
member of the faculty will be adjusting his 
living expenses with a view to drawing a pen- 
sion from the foundation after he reaches the 
retiring age. Is it not inevitable that, with- 
out necessarily taking an abject attitude 
toward the foundation, the authorities of 
Harvard University should be consciously or 
unconsciously influenced in the directions 
favored by this large benefactor? Would they 
not naturally hesitate to incur the displeasure 
of so powerful a friend? Would such a degree 
of dependence be agreeable for the graduates 
and other friends of the university to contem- 
plate? Such questions as these have sug- 
gested themselves to many minds since the es- 
tablishment of the Carnegie Foundation; and 
they have lately given place in some quarters 
to emphatie expressions of discontent. 

The Bulletin does not share these appre- 
hensions. The Carnegie Foundation is con- 
trolled by a board of trustees who delegate a 
share of their authority to a small executive 
committee. This committee, in turn, has 
been guided largely by the very able president 
of the foundation, its chief administrative and 
executive officer. During the first years of the 
foundation the initiative of the president has 
naturally been a large factor in determining 
the scope of its activities. But admitting all 
this, the power remains vested in the board of 
trustees, a body consisting mainly of college 
and university presidents who represent a 
considerable variety mainly of institutions. 
For some years President Eliot was chairman 
of the board... . 

It is reasonable to expect that in setting its 
standards of admission to the pension privilege 
the foundation will make from time to time 
certain moderate minimum requirements of 
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which no healthy institution once admitted 
can ever complain. As for the investigations 
and reports and the measuring out of praise 
or blame, this branch of the foundation’s 
activities will have whatever weight may be 
derived from the intelligence, impartiality and 
publie spirit of its officers. Taking into ac- 
count the manner in which the board of trus- 
tees is constituted it would have been no 
unprecedented result if the reports of the 
foundation had been of a purely academic 
nature, calculated to preserve that self-satisfied 
attitude into which educational institutions 
often fall. That, on the contrary, the founda- 
tion has examined carefully and criticised 
fearlessly, is, in spite of all the mistakes of 
fact or errors of judgment its reports may 
contain, a cause for general congratulation. 
The good effects upon higher education 
throughout the country are already visible.— 
The Harvard Bulletin. 


SCIENTIFIC BOOKS 


Preliminary General Catalogue of 6,188 Stars 
for the Epoch 1900. Prepared by Lewis 
Boss. Published by the Carnegie Institu- 
tion of Washington, 1910. 

This handsome quarto volume is surely no 
aspirant for popular favor. Ninety per cent. 
of its bulk is given up to closely printed 
numerical tables of forbidding aspect to the 
average reader even of scientific works, and 
the forty pages of accompanying text will 
prove a meager diet to the amateur solicitous 
over the inhabitants of Mars or the terrestrial 
influence of comets. But, to that limited class 
of professional astronomers interested in prob- 
lems of stellar motion, the work must appear 
as one of singular interest and importance, 
marking a stage of advancement rendered pos- 
sible only by a happy union of the ample 
material resources of the Carnegie Institution 
with the large experience and assiduity of the 
veteran author. 

The major portion of the work, a scant 250 
pages, sets forth by means of half a million 
figures and other mathematical symbols the 
positions and apparent motions for rather 
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more than six thousand stars, about one third 
of which are of telescopic faintness, while the 
remaining two thirds constitute by far the 
larger part of all stars visible to the unaided 
eye. The purpose realized in these pages is set 
forth substantially as follows: Primarily to 
give the proper motions of the stars as they 
result from a precise discussion of all readily 
available observations; and secondarily, to 
furnish a Standard Catalogue that shall be 
practically exhaustive of available material 
both in extent and in thoroughness of discus- 
sion. The right ascensions of the stars are 
freed from the effect of magnitude error and 
for both coordinates means are furnished for 
an estimate of the probable errors of the star 
places at any future epoch, to which they may 
be projected by means of the elements of their 
motion presented in the catalogue. 

For about a century and a half a large part 
of the working force of every generation of 
astronomers has been given to determining 
with minute precision the positions in the sky 
severally occupied by the so-called fixed stars 
and, from tiime to time, these observations 
have been in part calculated and discussed 
with varying degrees of thoroughness, to de- 
termine the changes in these positions, that 
accrue with lapse of time. The British Asso- 
ciation Catalogue of Stars represented in the 
first half of the nineteenth century the high- 
water mark of such utilization of the raw 
material furnished by the observing astron- 
omer and, in our own day, the catalogues of 
Auwers and Newcomb represent in more lim- 
ited scope but with greatly augmented pre- 
cision, the advance achieved in this direction. 

The diminished scope of the more modern 
compilations is doubtless due in part to the 
growing burden of treating a greatly increased 
body of observations, but in even greater meas- 
ure it is due to the adoption of higher stand- 
ards of precision, that can be met only in the 
ease of those few stars that have been longest 
and best observed. It is therefore noteworthy 
that the present catalogue comprising about 
four times as many stars as its nearest rival 
(Newcomb) is announced by its author as 
being the first installment of a work that, 
when complete, will furnish the positions and 
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motions of some 25,000 stars observed and dis- 
cussed with a completeness hitherto attained 
only within the very restricted lists above 
noted, 1,596 stars in Newcomb’s catalogue. 
While much of the program thus announced 
depends for its realization upon observations 
and discussions still to be made, the present 
completed volume probably represents the 
larger part of the total task, since in it there 
is established the fundamental system of star 
places to which all else is to be conformed. 

It is well understood that every set of ob- 
servations made with a given instrument by a 
given man, or set of men, contains minute 
errors of a systematic character peculiar to 
itself, and any catalogue constructed from 
many and divers sets of such observations 
must present a veritable mosaic of these in- 
herent errors, that may completely mask 
or vitiate such minute quantities as the con- 
cluded proper motions of the stars. For the 
detection and elimination of these systematic 
errors of the data, Boss has collated the more 
important series of observations made in the 
nineteenth century, about eighty in number, 
and by intercomparison, checking one against 
another, has reached tentative conclusions 
with regard to the corrections that must be 
applied to each in order to adjust it to the 
standard fixed by the combined body of data. 
Applying these corrections and averaging the 
results, there is obtained the system of star 
places to which reference is above made, and 
as a by-product the relative measure of cred- 
ence to be assigned these several authorities, 
i. e., their combining weights, in the forma- 
tion of a catalogue. It is of some interest to 
note that by comparison with the system of 
star places less elaborately developed by the 
late Professor Newcomb, Boss’s stars in the 
regions adjacent to the equinoxes are south 
and west of the positions assigned them by 
Newcomb by amounts that will average three 
or four tenths of a second of arc, and pre- 
sumably discordances of comparable amount 
obtain in other regions. 

The normal type of star catalogue has be- 
come so well established as to leave scant 
room for varjation, but a unique feature of the 
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present work is a suggested method for incor- 
porating, with due weight, observations addi- 
tional to those upon which the catalogue re- 
sults are based, thus, for a time at least, keep- 
ing it abreast of ever accruing observation. 
In contrast with this laudable innovation is the 
author’s marked conservatism at other points, 
e. g., in adhering to the system of star magni- 
tudes established by Argelander in preference 
to the results of more modern photometric re- 
search, and in refusing to credit, even when 
extraneously confirmed, the result of his own 
investigation, that the fainter component of 
a binary star may be more massive than its 
brighter companion. 

But criticism of the volume must be of 
very minor character and extent. In plan 
and execution the work must long stand as a 
monument to its distinguished author and a 
worthy first fruit of the Department of Meri- 
dian Astrometry of the Carnegie Institution 
of Washington, destined to stand as the court 
of first instance for the determination of dis- 
puted matters of stellar motion, such as the 
excessive average motion of stars remote from 
the galaxy; the two group theory of the stellar 
system, ete. While in the volume itself, a 
prudent reticence is maintained with respect 
to such applications, there is extraneous sug- 
gestion of discord to come. 


Georce C. Comstock 
UNIVERSITY OF WISCONSIN 


SPECIAL ARTICLES 


A STUDY OF THE METHODS OF DETERMINING FAME 


SoME time ago I became interested in the 
study of historiometry (quantitative history). 
In this connection I undertook some research 
work in the family records of celebrated 
Americans along lines laid down by Dr. F. A. 
Woods in his “ Heredity in Royalty” (New 
York, 1906). 

The question at once arose, which are the 
hundred, the seventy-five, or the fifty leading 
American names? In short, which families 
should be studied? The object in seeking the 
leading names, of course, was not the list per 
se but to secure a basis for further study. 
This study will include the traits and char- 
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acteristics of ancestors and descendants, their 
birthplaces, education, achievements, etc. The 
material lies for the most part in histories and 
biographies. These “measurements in his- 
tory ” statistically and objectively treated, and 
followed by scientific analysis of causes, con- 
stitute “historiometry.” (Woods.)* 

The Hall of Fame movement, so far as it 
goes, would seem on account of the remarkable 
personnel of the electors, their geographical 
distribution and other considerations, to af- 
ford an easy way out of the difficulty. Un- 
doubtedly the electors have done a great work 
which in general the thinking public must 
accept. Certain peculiarities disclosed in the 
Hall of Fame reports, however, together with 
the fact that the Hall of Fame selections in- 
clude only a very limited number of names, 
led to a search for some other methods of 
rating fame. Several objective methods have 
been proposed. A desire to learn how some 
of these methods compare, led myself and 
others to undertake a test by means of tabular 
comparison. 

We thought it would be instructive to com- 
pare the Hall of Fame electoral votes with two 
objective methods. The first method taken 
was a so-called adjective method and the sec- 
ond was the space method. The “ adjective 
method ” of determining fame, as we applied 
it, consists in simply counting the descriptive 
adjectives of praise applied to the name in a 
given work or number of works. The adjec- 
tive method in another form has been suc- 
cessfully employed by Woods. The space 
method consists in counting the lines of space 
devoted to this name in a given work or group 
of works. This method has been successfully 
employed by Cattell and Ellis. , 

Upon referring to the totals of the votes 
cast by the electors we find that 50 American- 
born men have received more than 30 votes 
(in case a name has been voted on twice, the 
second total only is considered here). The 
four reference titles chosen as being fairly 
representative were Lippincott’s “ Pronounc- 
ing Biographical Dictionary” (Thomas), 
Jameson’s “Dictionary of U. S. History,” 


1See ScrENcE, November 19, 1909. 
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“New International Encyclopedia” and of | | 
“Encyclopedia Britannica.” All the stand- (Votes) | (Descriptive) | (Lines) 
ard American histories were examined but Washington 97 85 1,785 
not one could be used, owing to flagrant Lincoln 96 70 1285 
omissions. Philosophers as a class suffered D. 
most frequently by these omissions. Grant 93 69 sil 
In the table below the first column to the Jefferson * 35 1,149 
right of the names, headed “ Hall of Fame,” 
contains the totals of votes given that name Fulton 86 11 915 
by the electors, the names being arranged in 
the order of the number of votes received. ee: 82 25 698 
The second column, headed “ Adjectives,” con- Morse 82 6 229 
tains the totals of adjectives of praise applied 
to each person in the four reference works, peabody 74 4 172 
named above, and the third column, headed Hawthorne 73 43 588 
. Cooper, P. 69 7 313 
“ Space,” contains the totals of lines (space) Whitney 69 - 7 
devoted to that name in the same books of rye % 68 26 587 
fe Audubon 7 
‘ Mann 67 ll 79 
Errors in arithmetic or judgment doubtless ent 65 20 132 
exist but it is believed that the errors are not Story 64 22 169 
. . Beecher 64 18 295 
sufficiently great to materially affect the con- Adaee, J. 62 o4 633 
clusions. In this table it will be observed that Adams, J. Q. 60 34 481 
some disagreement occurs especially when the wt 
subject is a scientist, inventor, preacher or Channing, W.E. 58 20 510 
philanthropist. For example, Peter Cooper Maddison 56 38 623 
‘nes. M Whittier 53 20 277 
totals only 7 adjectives and 313 lines, Morse PSone 59 ll 136 
6 adjectives and 227 lines, Fulton 11 adjectives Gray 51 24 244 
and 75 lines, Whitney 7 adjectives and 75 Holmes 49 32 462 
. Brooks 49 20 116 
lines (no sketch in “ Encyclopedia Britan- Motley 47 21 192 
nica”). This is searcely to be wondered at. Parkman 47 27 oo 
A career is frequently theatrical out of all 399 
proportion to its importance. Another career Henry, P 46 34 405 
may be remarkable more for length and va- Jackson 46 47 703 
. . . Cooper, J. F 43 30 494 
riety than worth. Sometimes a brief but Poe 42 26 547 
great career, especially if it be that of a Hopkins 40 6 an 
statesman or soldier, gets a fair relative — oo = il 
amount of attention, as in the cases of Lin- Webster, N. 34 3 = 
Greene 34 27 6 
coln and Grant, but the chances appear to be 208 


decidedly against this in the less picturesque 
callings. The public demands the details of 
the lives of the leaders of men. Again, moral 
qualities in the Hall of Fame selections play 
a part which they do not in the objective stud- 
ies, for obvious reasons; and sectionalism is 
always a disturbing element in both. As 
respective illustrations, consider Edgar Allen 
Poe, W. L. Garrison and Jefferson Davis. 
The latter two never received a creditable 
number of electoral votes. Moreover, these 


apparent inconsistencies in the electoral votes, 
if they are not points in favor of the objective 
methods, certainly do not tend to discredit 
them. As for agreement in general, let it be 
remembered that “all things are relative.” 
In consideration of the millions of Americans 
who have lived and died, it is a rare distinc- 
tion to receive from such sources any votes, 
any adjectives or any praise. Even among 
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the leaders this will be found true. Lippin- 
eott’s “Dictionary” contains sketches of 
some 3,000 Americans. Each of these per- 
sons, it is fair to say, attained high distinc- 
tion. Of all Americans they may be said to 
be at the top within a fraction of one per 
cent. of the highest. From this work (Lippin- 
cott’s) I took at random and regardless of any 
consideration 25 names, counted the adjec- 
tives of praise applied to them, and the lines 
of space devoted to their sketches. The aver- 
age number of adjectives found was .64 and 
the average number of lines of space, 8.68. 
Many hundred names may be found without a 
single adjective. Again, in the above table it 
will be observed that only 9 men received less 
than 16 adjectives and only 10 received less 
than 200 lines. This shows, an agreement 
little short of remarkable. In this study of 
historiometry it is not a question of order 
within the series. It matters little in a list of 
50 or 500 whether a name holds tenth or 
fortieth place. Any apparent disagreement in 
the above then is really negligible. 

The fact that a certain name received on 
the first ballot 47 electoral votes (notwith- 
standing the fact that it requires but 51 votes 
to elect a name to the Hall of Fame) and on 
the next only 29, the same occurring in several 
other instances only to a less marked degree, 
is strong evidence in favor of the reliability 
of the objective methods. It should also, in 
all fairness, be kept in mind that the electors 
were not granted absolute freedom to select 
whomsoever they would. The sixth rule gov- 
erning the proceedings required that the first 
fifty names chosen must include one or more 
representatives of a majority of the fifteen 
classes of citizens therein enumerated. Just 
how great an influence this attempt to insure 
the “ recognition of the multiformity of human 
activity” had, we do not know. There is, 
however, reason to believe that the figures, 
showing the final votes received, afford a fair 
résumé of the electors’ judgments of the rela- 
tive standing of America’s great men.’ The 


*See “Hall of Fame Official Book,” by H. M. 
McCracken, New York, 1901; also subsequent 
Teports. 
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Hall of Fame votes have been useful in giv- 
ing us something reliable to work by in our 
study of the objective methods. The mere 
“relative standing” feature aside from this 
has been more interesting than useful. As 
stated above it is not, for historiometrical 
purposes, a question of order but rather of 
groups “ objectively compiled.” 

By the above comparisons and others which 
I have undertaken, including a study of Cat- 
tell’s list of great men (space method) I am 
in spite of my original prejudice convinced 
that either of the objective methods (adjective 
or space) may be successfully employed in the 
selecting of a list of indefinite length. In- 
deed I know of no other method that even ap- 
proaches them in efficiency. They promise 
invaluable aid to students of historiometry as 
the science develops. 

M. D. Liuine 


CAMBRIDGE, MAss. 


LIME AND LEGUME INOCULATION 


Ir has been long recognized that liming pro- 
duces different effects on different soils, and 
it has been pointed out’ that for the growth 
of flowering plants, lupins especially, there is 
an optimum relation of lime to magnesia. In 
certain portions of the coastal plain it has 
been observed that oyster-shell lime is mark- 
edly superior to stone lime, especially in its 
effect on securing stands of alfalfa ‘ and 
clover. The stone lime, in many cases at least, 
was found to be derived from dolomite and 
therefore highly magnesian. Soils from some 
of these regions are rather high in magnesia.” 

The effect of magnesium carbonate on 
nitrifying organisms was studied in connec- 
tion with one of these soils. In our tests mag- 
nesium carbonate and calcium carbonate in 
quantities varying from 0.25 per cent. to 2.00 
per cent. were added to a sandy loam showing 
the above-mentioned characteristics; ammo- 
nium sulphate was also added. At the end of 
an incubation period of fourteen days the 


*Oscar Loew, “The Relation of Lime and Mag- 
nesia to Plant Growth,” Bureau of Plant Industry 
Bulletin No. 1, 1901. 

* Bureau of Soils Field Operations, 1901, pp. 186. 
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quantity of nitrate formed from ammonium 
sulphate was determined. The following is 
typical of the nitrification studies of these 
soils: 


INFLUENCE OF CALCIUM CARBONATE AND MAG- 
NESIUM CARBONATE UPON NITRIFICATION IN 
A MAGNESIAN SOIL 


4 

Original nitrate 60 | 60 | 60| 60| 60| 60| 60 
Incubated 14 days 159 | 426 | 457 | 388 | 413 | 106 | 91 
Gain in nitrate 99 | 366 | 397 328 | 353 | 46! 31 


It will be seen that in amounts exceeding 
0.25 per cent. the magnesium carbonate added 
to this soil was positively inhibitive to nitri- 
fying action; 7. e., toxie to the bacteria so im- 
portant to the nutrition of plants, while the 
calcium carbonate was favorable up to 2 per 
cent., the highest quantity tried. That this 
difference in behavior of the two carbonates is 
due in part to the character of the soil used 
is evidenced by the fact that in a similar test 
using an alluvial soil magnesium carbonate 
gave greater nitrification than calcium car- 
bonate.* 

From these results it seems that fairly pure 
calcium carbonate should be obtained for lim- 
ing soils already containing quantities of mag- 
nesium equal to or exceeding the calcium 
there found; in other words, the lime-mag- 
nesian ratio apparently exerts an effect upon 
nitrifying bacteria analogous to its effect 
upon some of the higher plants. 

Kart F. KetiermMan 
T. R. Ropinson 


BUREAU OF PLANT INDUSTRY, 
WASHINGTON, D. C. 


SOCIETIES AND ACADEMIES 
THE STATE MICROSCOPICAL SOCIETY OF ILLINOIS 


THE society held its regular June meeting in the 
Boston Oyster House, Chicago, on Friday evening, 
June 10, 1910, at 7:30 P.m., after the usual 
monthly dinner, President M. D. Ewell in the 
chair. After reading the minutes of the May 
meeting, Mr. D. C. Potter, of Chicago, was elected 


*Cf. W. L. Owen, “ The Effect of Carbonates on 
Nitrification,” Georgia Experiment Station Bulle- 
tin 81, 1908. 
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as an active member. The committee reported a 
minute in regard to the death of Hervey W. 
Booth, on January 6, which was adopted, and a 
copy ordered sent to Mrs. Booth. 

W. F. Herzberg reported some notes of experi- 
ments in the use of erythrosin, as a staining 
medium; also gave an account of his making a 
good working micrometer, using a Zentmayer 
microtome as a dividing engine, and a crystal of 
carborundum in place of a ruling diamond. 

C. O. Boring described the dwarf sunflowers 
growing far above timber line on the summit of 
Mt. Wood, in southwestern Colorado, so minute as 
to show fifty or more plants in the space of a 
silver quarter-dollar. A discussion followed as to 
the best preservative medium to permit such 
flowers to be kept for later study and for perma- 
nent mounting. 

N. S. Amstutz described the present state of 
the science of photo-telegraphy—in which he was 
one of the very first successful experimenters— 
and showed the difficulties in the way, as shown 
by the microscope. 

W. F. Herzberg exhibited specimens of the new 
diatom, Arachnodiscus Herzbergi, and Dr. Ewell 
exhibited a specimen of Bausch and Lomb’s late 
student’s microscope. 

The principal speaker of the evening, Dr. Chas. 
E. M. Fischer, then gave an address on Spiro- 
cheta pallida, the germ which is the cause of the 
dreadful disease, syphilis—a protozoon, not a 
bacterium. He spoke of the long investigations 
before it was discovered, and proved to have a 
causal relation; described the difficulties of find- 
ing any stain that would make it visible, and how 
Dr. Ghoreyeb had, less than’ year ago, announced 
a method of staining by a triple use of osmic acid, 
lead acetate and sodium sulphite, which requires 
but a short time, and produces results with cer- 
tainty that allows of an infallible diagnosis of the 
presence or absence of this most destructive and 
incurable scourge. It may be mistaken for some 
resembling forms, such as Spirocheta buccalis or 
8. refringens. The differentia were described, and 
the stained specimens were then exhibited under 
the microscope, using a one-twelfth inch oil-im- 
mersion lens. 

A very hearty vote of thanks was given Dr. 
Fischer at the close of his address, and the mem- 
bers and guests spent the remainder of the evening 
in the study of the various slides exhibited by 
Dr. Fischer and others. 

ALBERT McCALLA, 
Secretary 


